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LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 
Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 


(non-carbonizing) " . ° 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 


Lubroleine-B-Engine Oil, 


(for compressor bearings and electric air drills). 


Write for prices and full information. 


Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘‘LUBROLEINE.” 











Goodrich Hose 


FOR MECHANICAL USE 


Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 


Distinguished by 
ty 
The Mark te of Quality 


MANUFACTURED BY 


Ghe B. F. Goodrich Co., AKron, Ohio 


CHICAGO PHILADELPHIA BOSTON ST. LOU'S DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LONDON 
Our Products are also handled in 
NEW YORK by BUFFALO 


THE B. F. GOODRICH ‘COMPANY OF NEW YORK 
SAN FRANCISCO LOS “ANGELES SEATTLE 


RT ac Sst A ito 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 





where up-to-date equipment and close saving, combined 


with economy of operation, are sought for. 























The Isbell Vanner is as far in advance, from both a mechanical 
and metallurgical standpoint, of the present type of vanning 
machines. as the present day percussion table is ahead of the old 
Gilpin County Bumper. 

Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin No. 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager - SALT LAKE CITY, UTAH 
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NEW SULLIVAN 
AIR COMPRESSORS 


Steam, “WA-4” 
Belt, “WG-4” Single Stage, Steam 


Air Power users will find these two new small Sullivan Compressors desirable 
on account of their ability to give continuous “‘year-in, year-out’’ service. 

These machines are simple and plain in design, but in proportion to size, 
they are stronger and more durable than large “‘heavy-duty’’ compressors. 

Efficiency-making details have not been omitted. 

Bulletins—STEAM 958H, BELT 958H. 


Channelers Rock Drills Diamond Drills Hammer Drills 


Sullivan Machinery Co. 


Butte, Mont. 150 MICHIGAN AVENUE Paris, France 
Birmingham, Ala Pittsturg 


Cierantoae Bi. H CH ICAGO, ILL. iS 





Denver, Colo. Salt Lake 
El Paso Knoxville Nelson, B.C. Seattle 
Joplin, Mo. London, Eng. New York Spokane 


Belted, Single Stage 

















Lidgerwood Hoisting Engines 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 
built to order. 


LIDGERWUOD STANDARD CONTRACTOR’S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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CAMERON PUMPS 


Have a world-wide reputation for giving maximum capacity and uni- 
form satisfaction in whatever work they have to do. 

The Differential Plunger Pattern (illustrated) is especially adapted 
for contracting and mining work. It gives a very large capacity to 
an elevation cf 150 feet; it is simple, strong, light in weight, easy to 
operate. Cameron Pumps have been thoroughly tested under the 
severest conditions by the most prominent engineers, who have given 
them their highest endorsement. 


The Slogan of the Cameron:—“Character: The Grandest Thing.” 


The Letter the Pump Brought Out 





Chief Engineer C. M. Jacobs, of the 
Hudson Companies’ Tunnel, writes: 


New York City. 


It may be of inter- 
est to you to know 
that I have specified 
and used your pumps 
for something over 34 
years, which with the 
pumps fitted in the 
Hudson Companies’ 
tunnel works, have 
always given every 
satisfaction in the 
duties they have been 
called upon to per- 
form. : 





The Pump that Brought Out the Letter 


Yours very truly, 
Charles M. Jacobs, 
CAMERON SINKING PUMPS. “Cortractors”’ pat- 
tern, used in excavation for Sixth Avenue Division 


Hudson Riyer Tunnel. These light-weight pumps, Jacobs & Davi es. 
Suspended by ropes, removed the drainage water 
from the shaits with speed and efficiency. 











Catalog No. 11 illustrates and describes all types of Cameron Pumps. 
Sent on request to Pump Users. . 


. §. GAMERON STEAM PUMP WORKS 
FOOT OF EAST TWENTY-THIRD STREET, NEW YORK 
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MASON Gardner -Rix Compressor 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and 
maintain an even 
pressure of 


Steam, 
Air 


or 





Enclosed, Self-Oiling and Noiseless. 
High Speed—single and duplex types. 
Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 
Can be directly connected to gasoline engine or 
motor. 


Write for information on this machine, also on 
our horizontal belt and steam compressors. 





WRITE FOR NEW CATALOGUE 


Mason Regulator Co. 


Gardner Governor Compressor Co. 
Boston, Mass., U. S. A. 


QUINCY, ILL. 


THE COOPER CORLISS 




















Act WRITE FOR 
SIZES AND OUR 
TYPES BOOKLET 





BUILT BY 


The C. & G. Cooper Co. 


Home Office and Works — MT. VERNON, Ohio 





BRANCH Urry (££ és; 





NEW YORK, 1419 Bowling Green Building CHARLOTTE, N. C., Court House Square 
BOSTON, 201 Devonshire Street PITTSBURGH, 604 Frick Building 
PHILADELPHIA, Drexel Building DETROIT, 804 Ford Building 


CHICAGO, 1539 First National Bank Building ! 
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QUALITY AND 














Compressors 
Rock Drills 
Core Drills 
Hammer Drills 
Channelers 
Coal Cutters 
Air Tools 

Air Hoists 
Sand Rammers 
Pile Drivers 
Pumps 





THOROUGHNESS 


Ingersoll-Rand Machines are built on lines of thor- 
oughness. They represent a harmonious com- 


bination of all desirable and essential features. 


While designed to show quality and efficiency in 
every test, they are not built for record-breaking 
performance, but for all-round, high-duty, con- 


tinuous service. 


They are consistent embodiments of high-class de- 
sign, materials and workmanship, so united as 
to give the best results under day-after-day, 


year-after-year operation. 


They are splendid examples of the highest Commer- 
cial Economy, which means that they show the 


largest returns on the money invested. 


They are the choice of those buyers who demand a 
machine in which all essential features are har- 


monized in a consistent unity. 


Ingersoll-Rand Co. 


DOMESTIC OFFICES: 
Birmingham Butte Cleveland Duluth Philadelphia St. Louis San Francisco 
Boston Chicago Denver El Paso Pittsburg Salt Lake Seattle 
FOREIGN OFFICES: b 
Budapest Johannesburg Melbourne Montreal Valparaiso 
Dusseldorf Kobe Mexico Paris Yokohama 
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ENGINEERS 
AND 


CONTRACTORS 





Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” || 


SCREEN and WASHER 





COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich ‘‘Lumps’’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns = Roger 
Mig. Co. 
1718 California St., 
DENVER, = COLO. 
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WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL OTHERS? 


id 





BECAUSE— 


They use Ingersoll-Rand Drills for hammers, mak- 
ing it possible to secure duplicate parts of these most 
important features anywhere. 

All parts are made much heavier than even the 
most severe stresses upon them require. 

The dies and dolly are much larger, insuring long 
life and low cost of renewal. 


Mfg. by T. H. PROSKE, 
Denver, Colo. 


BECAUSE— 

They can be operated either as right or left-handed 
machines—an exclusive ‘‘Ajax”’ feature. 
P oan use no power when not actually sharpening 

rills. 

They will sharpen drills faster and better than any 
other known way. 

They are more economical in operation and up- 
keep, and will outlast any other sharpener. 


Sold by INGERSOLL-RAND CO. 
All over the world. 














For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL 
For Air Cylinders of Electric-driven 
Compressors. 


ARIO COMPRESSOR OIL 
For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 
For Steam Cylinders of Compressors. 


KEARSARGE ENGINE OIL 
For Bearings of Compressors. 


For SALE By 


STANDARD OIL CO. 


(Incorporated.) 


THE ATLANTIC REFINING CO. 


(Incorporated.) 


CONTINENTAL OIL CO. 


(Incorporated.) 





VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. 


For SALE By 


VACUUM OIL COMPANY 


(Incorporated.) 
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There’s a Pile 
of Money for 
You in Sand- 
Blasting 


If you realized how much, 
jit wouldn't take you long 
to install the ‘“P NG- 
BORN” Modern High 
Pressure SAND-BLAST 
System. 





The savings resulting from this system are so great 
that we guarantee Our apparatus to hand you back its 
cost at the end of the first six months. 


There’s only one thorough, practical and really 
economical way to clean castings. And it zsz'¢ by the 
old methods. 


Let us tell you how you can install an equipment 
without risk. We guarantee double the work at half the 
cost of other makes. 


WRITE FOR CATALOG. 


THOMAS w.PANGBORN COMPANY 


NEW YORK 
General Offices: 94 West Street 














Dixon’s Pipe 
Joint Compound 


will be found better than red 
or white lead for the making 
up of all threaded connections. 


Dixon’s Compound is a lubri- 
cant rather than a cement and 
so not only assists in making 
tight joints, but permits of 


easy disconnection. 


Booklet 188-D free on request. 


JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City, N. J. 






















scientific world. 


and flying machines. 


384 PAGEs. 











Ready for Delivery 


COMPRESSED AIR MAGAZINE 
Volume XV===1 910 
Bound in Black Cloth—Gold Letters 


This latest complete volume constitutes the most up-to-date reference and text- 
book on all applications of compressed air in all the industrial, mining and 


A valuable feature is the list of patents issued in 1910 on compressed air devices 


Price, $2.00 (8s) Net, Postpaid. 


The Compressed Air Magazine Company 
11 Broadway, New York City 


FREELY ILLUSTRATED. 
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SECOND EDITION, REVISED AND ENLARGED 


COMPRESSED 
AIR PLANT 


THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR, WITH 
SPECIAL REFERENCE TO 
MINE SERVICE 


BY 


ROBERT PEELE 


Mining Engineer and Professor of Mining tn the 
School of Mines, Columbia University 


As compared with the first edition the size of the second 
edition is increased 174 pages and the illustrations increased 97 
figures. 

The price is advanced from $3.00 (12/6 net) to $3.50 net 
(15/- net). 


CONTENTS 


PART I.—PRODUCTION OF COMPRESSED AIR: Introduction. Development 
of Air Compressors. Compressed Air versus Steam and Electric Transmission 
of Power. Structure and Operation of Compressors. The Compression of Air. 
Wet Compressors. Dry Compressors. Compound or Stage Compressors. Air 
Inlet Valves. Discharge or Delivery Valves. Mechanically Controlled Air 
Valves and Valve Motions. Performance of Air Compressors. Air Receivers. 
Speed and Pressure Regulators for Compressors. Air Compression at Altitudes 
above Sea-Level. Explosions in Compressors and Receivers. Air Compression 
by the Direct Action of Falling Water. 

PART II.—TRANSMISSION AND USE OF COMPRESSED AIR: Conveyance of 
Compressed Airin Pipes. Compressed-Air Engines. Freezing of Moisture De- 
posited from Compressed Air. Reheating Compressed Air. Compressed-Air 
Rock-Drills. Compressed-Air Hammer Drills. Coal Cutting Machines. Chan- 
neling Machines. Operation of Mine Pumps by Compressed Air. Pumping by 
the Direct Action of Compressed Air. Compressed-Air Haulage for Mines. 





PREFACE TO THE SECOND EDITION 


This edition has been revised and substantially enlarged. 
Among the principal additions are some 90 pages of text and 63 
illustrations, relating to the construction and operation of rock- 
drills, coal-cutting machines and channeling machines. This 
material is contained in Chapters XX, XXI, XXII, and XXIII. The 
detailed records of work of machine drills, in Chapters XX and XXI, 
I believe, will be found useful. Most of the data has not before 
been in print. 

In Chapter III the theory of the compression of air is presented 
in greater detail, together with its applications to the operation and 
performance of compressors. The deductions of the more important 
formule are also given, such as those used for calculating the horse- 
power required for single- and multiple-stage compression. In this 
connection I desire to acknowledge the kind assistance of Professor 
Charles E. Lucke, of Columbia University, and Professor H. J. 
Thorkelson, of the University of Wisconsin. To Dr. Lucke my 
thanks are due for the use of his valuable, and hitherto unpublished, 
notes relating to the work cycles of air compression, with and with- 
out clearance. I would call attention also to the records of com- 
pressor tests in the latter part of Chapter X. These comprise a few 
typical tests, selected from a large number recently made by Mr. 
R. L. Webb, Mechanical Engineer, on compressors of different kinds 
in a well-known Canadian mining district. 

Other new material has also been added, relative to the piston 
clearance of the air cylinders of compressors, and the ratio of inlet 
valve area to cylinder area. Numerous minor additions to the text 
have been made, together with corrections and alterations where re- 
quired. The new matter aggregates some 135 pages of text and 87 
illustrations. Many of the illustrations have been furnished by the 
respective makers of the machinery, to whom credit is duly given. 

' In preparing this revision I have kept in mind certain kindly criticisms 
and suggestions received from readers of the first edition. 


Me F 
NEW YORK, June, 1910. 


8vo,xvi+502 pages, 209 figures. Cloth, $3.50 net(15/- net) 


FOR SALE BY 
THE COMPRESSED AIR MAGAZINE CO. 
11 BROADWAY, NEW YORK CITY 








COMPRESSED 
AIR 


Theory and Computations 





AN ENGINEER’S HANDBOOK 





By ELMO G. HARRIS, C.E. 


Professor of Civil Engineering, University of Missouri, School of Mines, 
In Charge of Compressed Air and Hydraulics ; Member of 
American Society of Civil Engineers. 


N increased application of compressed air and a more 

efficient use where at present applied, is advocated by 
Professor Harris. He has prepared this book believing 
that it will aid engineers entrusted with and studying the 
design of compressed air installations. 


The book is thorough and accurate. As a mathemat- 
ical book it is made valuable by full charts, tables, formu- 
las and problems. Brief and concise, it might well be 
regarded as an engineer’s handbook on this important 
subject. 

Practical examples illustrate important points and 
principles. It is especially full on matters relating to tem- 
perature, air measurement, friction in pipes, pumps, compres- 
sors, and plates. The volume is up-to-date. 





130 pages, OxQ, illustrated, $7.50 (6/6) net, postpaid. 
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CONTENTS 











Formulas for Work; ‘Temperature Constant and 
Varying, Incomplete Expansion—Effect of Clearance 
in Compression—Clearance and Compression in Ex- 
pansion Engines—Effect of Heating Air as It Enters 
Cylinders—Temperature Change in Compression or 
Expansion — Density at Given Temperature and 
Pressure—Cooling Water Required—Reheating and 
Cooling — Compounding and Proportions For — 
Work in Compound Compression and under Vari- 
able Intake Pressure — Exhaust Pumps—Efficiency 
when Air is Used without Expansion—Variation of 
Free Air Pressure with Altitude. 

MEASUREMENT OF AIR. General Discussion — 
Apparatus for Measuring Air by Orifice—Formula 
for Standard Orifice under Low Pressure—Air Meas- 
urement in Tanks. 


FricTion iN Arr Pipes. General Discussion—Fric- 
tion Formula Assuming Density and ‘Temperature 
Constant—Theoretically Correct Friction Formula— 
Efficiency of Power Transmission by Compressed Air. 
HypRAULIC AND CENTRIFUGAL AIR COMPRESSORS. 
Displacement, Entanglement and Centrifugal ‘Types 
of Air Compressors. 


SPECIAL APPLICATIONS OF COMPRESSED AIR. 
Return-Air System, General—Return-Air Pumping 
System—Simple Displacement Pump. 

Arr-Lirr Pump. General Discussion — Theory— 
Design—As a Dredge Pump—For Testing Wells— 


Data on Operation. 


VII. Examp Les AND EXERCIsEs. 

PLATES AND TABLEs. 

Apprenpix A. Drill Capacity Tables. 
Appenp1x B. Data on Friction in Air Pipes. 
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KING SOLOMON’S QUARRIES. 


KING SOLOMON’S QUARRIES 

The interesting photo here reproduced from 
Stone, for which publication it was originally 
made, should be of wide general interest, and 
we may assume its appeal to our own read- 
ers in that compressed air is here so conspicu- 
ous by its absence, showing one of the marked 
contrasts between the ancient and the modern 
ways of working. 

Thomas R. Wallace, U. S. consul at Jeru- 
salem, recently reported concerning the vast 
abandoned and long forgotten quarries be- 
neath the northern portion of the Holy City. 


They were discovered a few decades ago by 
accident. A Dr. Barclay, an American tour- 
ist, was out hunting, and as he passed along 
the north wall of the city his dog disappeared 
beneath the wall. Following him Dr. Bar- 
clay discovered the entrance, then almost en- 
tirely closed with rubbish, of these grottoes or 
quarries. This discovery led to their explora- 
tion, and it was found that vast quantities of 


‘ white stone had been taken out for building 


purposes, enough, it has been estimated, to 
build the present Jerusalem within the wall 
two or three times over. 








6028 


The exceeding whiteness of the stone, its 
nearness to the temple area, its suitability for 
building purposes, being soft when first quar- 
ried, but hardening on exposure, the great 
chamber deep in stone chippings, where vast 
quantities of the quarried stone had been cut 
into shape, suggesting the allusion to the tem- 
ple having been put together without the sound 
of hammer or saw—all these and other con- 
siderations conspired to establish the idea that 
has since taken hold on the public mind, that 
here indeed was that of which Josephus and 
the Old Testament spoke in connection with 
the building of the temple. 

The quarries are entirely substerranean and 
reach to a great depth, comprising many sep- 
arate chambers. The photo was, of course, 
taken by flashlight, and from it we get a good 
idea of how everything was left by the work- 
men after they had removed the last row of 
building blocks. The manner of hewing out 
the deep grooves on each side of the block, 
and at its top and bottom, and the way the 
wedges were introduced at the back for 
breaking the block from its bed rock, can all 
be plainly traced, as well as the niches for 
the workman’s lamps, so placed that the light 
would shine into the cut. 





COMPRESSED AIR EXPLOSIONS 
By W. L. SAUNDERS. 


Men in charge of compressed air plants 
should watch and study carefully each case 
where ignition or explosion occurs in com- 
pressed air pipes and passages. It is a dan- 
gerous thing to maintain a large volume of 
compressed air in a condition where there is a 
liability of ignition of corbonaceous matter. 

A case has recently been brought to my at- 
tention where a typical plant of air compres- 
sors, consisting of two straight line machines 
with compound air cylinders, was working in 
an engine room pumping air at a pressure of 
about 90 pounds into a receiver from which 
the air was led a distance of about 150 feet 
to the mouth of a shaft. An explosion took 
place at the mouth of the shaft, the pipe and 
tee (6”) were ruptured, about 6 feet of the 
pipe breaking open and the tee being shattered. 
The pipe down in the shaft, which was held 
together by flanged couplings, was broken to 
the extent of one section of pipe only, this sec- 
tion, together with the flanges, being thrown 
out and the flanges broken. 
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One peculiarity about this construction, 
which may have had something to do 
with the explosion, is that the air pipe line 
leading from the receiver to the mouth of the 
shaft was not on a level, but was depressed at: 
the receiver, which means that there was a 
pocket in this line near the receiver, which 
might have accumulated moisture, oil, carbon 
or other material. The first lesson to be 
learned from this explosion is that under no 
circumstances should such a pocket exist in 
an air pipe line. In this case there appears 
to be no reason for such construction, though 
at times, and particularly in mines, it may be 
impracticable to prevent_a condition like this, 
but in such cases the pocket should be acces- 
sible and should be provided with means for 
draining, preferably in the shape of a small 
air receiver or enlarged section of pipe. 


This plant was provided with a Pittsburg 
recording pressure gage. This recording gage 
record shows a pressure running uniformly 
at about 90 pounds per square inch during 
the day, until about half past 3 :0’clock in the 
afternoon, when the line forms a right angle, 
going abruptly in a straight line up beyond the 
limits of the gage. Evidently when this ex- 
plosion took place the needle was driven up- 
ward until it stuck. 


An investigation in this case led immediately 
to the question as to what oil was used. 
A sample being furnished and analyzed, 
showed a flash test of 360 degrees, Fahrenheit; 
which cannot be called a low flash test, though 
it might have been higher. Oil showing a flash 
test of 360 degrees is fairly good oil for this 
purpose. 

It is impossible to determine definitely in a 
case like this where the explosion or ignition 
began, we simply know that the air pipe in cer- 
tain places broke, and as these places were 
connected through an uninterrupted com- 
pressed air passage with the interior of the 
compressor cylinder, through the receiver, it 
is reasonable to say that the high pressure 
which this explosion or ignition produced ex- 
tended all along the line, and that the rupture 
took place at the weakest points. A pipe joint, 
especially where it connects with a cast iron 
fitting, is naturally weaker than an air re- 
ceiver or the discharge passages of an air com- 
pressor cylinder. 


It is unreasonable to suppose that ignition 
actually took place at the point of fracture. 
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It is more reasonable to infer that the begin- 
ning was in-the air cylinder itself or at a 
discharge valve, and it is plain that com- 
pressed air when charged with vapor of oil 
will ignite or explode along the entire line, 
provided a spark initiates it. What takes 
place in the cylinder of an automo- 
bile is probably what took place in the 
case of this explosion. An automobile 
engine gets its power through the ignition of 
a chamber of air compressed and charged 
with an explosive vapor—gasoline. The pro- 
portion of gasoline to air is very small; the 
gasoline, however, being so thoroughly dis- 
tributed throughout the air that it heats or 
ignites the air at all points, causing rapid ex- 
pansion. 

The word explosion is a relative term. 
Steam may be said to explode when it pushes 
the piston of an engine, through an effort to 
occupy more space, because the original par- 
ticles of water are converted into steam by 
heat. An air receiver filled with compressed 
air and heated will have an explosive ten- 
dency for the same reason. In other words, 
an explosion may be said to be the result of 
the tendency of a confined substance to occupy 
more space, and if that action takes place 
slowly it is called an expansion. If it takes 
place rapidly or suddenly it is called an ex- 
plosion. 

In the automobile cylinder, for instance, 
we cannot call it an explosion because it acts 
harmoniously and practically, producing me- 
chanical power. If the ports and passages of 
an automobile engine were made too light the 
result would be an explosion, or, if we inserted 
gun powder or dynamite in the cylinder in- 
stead of gasoline, we would produce an ex- 
cessive pressure which would rupture the en- 
gine; this would be an explosion. 


Another point to be considered in studying 
a compressed air explosion is that the quan- 
tity of carbon that is present in the air has 
a good deal to do with the seriousness of the 
explosion. It is not uncommon to have what 
is known as flaming take place in com- 
pressed air ports, pipes and passages. A can- 
dle will burn in a closed air receiver contain- 
ing compressed air more violently than in 
the free air. If while burning this candle flame 
comes in contact with inflammable gases mixed 
with the air there will be what is known as 
flaming. What takes place in the automobile 


cylinder might really be called flaming, but 
the point to consider in compressed air plants 
is that, as with the automobile cylinder, this 
may do no damage provided the parts and 
passages are strong enough. If, however, this 
flaming is something more than what takes 
place in the automobile cylinder, because there 
is present in the air a sufficient amount of 
carbon to produce a violent explosion, then 
the condition becomes serious. 

Take gun powder, for instance. We have 
a solid, which contains the elements neces- 
sary to combustion intimately commingled and 
ignition produces explosion. This combus- 
tion takes place so rapidly that we have a real 
explosion, and not a mere flaming or expan- 
sion as in the automobile cylinder... To con- 
tinue the illustration let us suppose that we 
have a little dynamite in the place of the gun- 
powder. Here we have a still greater sudden- 
ness of combustion and a more violent explo- 
sion. 

A piece of gun powder the size of a pea will 
produce one result, a quantity of gun powder 
the size of a cocoanut will produce another. 
Gun powder the size of a pea might be placed 
in the air pipe of a compressed air installation 
and ignite without doing any more damage 
than flaming, but a quantity of gun powder 
equal to the volume of a cocoanut would be 
certain destruction. The point to be consid- 
ered here is that this carbon oil, or other 
material which collects in compressed air re- 
ceivers, pipes and passages, if only there in 
small quqantities, might ignite without doing 
damage, but if it is neglected, allowed to ac- 
cumulate, and a condition arises. by which ig- 
nition takes place, we have a serious explosion. 

The first point therefore, is to so build that 
there will be no chance through pockets to ac- 
cumulate oil, carbon and other inflammable 
matter. Receivers, valves and passages should 
be looked into once a week and cleaned out. 
Do not clean them out in the easiest way; 
that is, by the use of kerosene, for this is add- 
ing fuel to the flames, but clean them out me- 
chanically with a scraper. 

No one can tell where or how an explosion 
of this kind originates. It is probable, how- 
ever, that it comes from the air cylinder, either 
through a defective discharge valve, which 
might stick and allow the receiver air to come 
back again hot into the cylinder and thus pile 
up too great a temperature, or it arises from 
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a foreign substance being drawn in with the 
free air and through friction of the piston 
or valve resulting in a spark. This point is 
frequently neglected. We look at free air 
around an engine room and it looks all right, 
but it usually is not all right, and it should 
be cleaned by straining before it is allowed to 
go into an air compressor. There have been 
cases where the machinery has been com- 
pletely destroyed in. a few months through 
foreign substances, or even acids from fur- 
nace smoke, being drawn into the air cylinder, 
compressed and concentrated. Steam is clean, 
because it is distilled water, the foreign sub- 
stances remaining in the boiler, and we fre- 
quently lose sight of the fact that because we 
have so little trouble in the steam cylinder 
we should not neglect the air end. Apart from 
the liability to destroy the piston, cylinder and 
valves, we are pumping down into a mine 
chamber dusty or foul air. The best air is that 
which comes from a well, and if a well is not 
available an artificial one can be built outside 
the engine room by putting some boards to- 
gether, making a frame, and with the use of 
cheese-cloth, bagging or other cheap sub- 
stance, baffle plates may be constructed and 
kept wet for catching at least the dust and 
dirt that is always in the air about an en- 
- gine room. This also serves to lower the tem- 
perature, and it is certain that the cooler the 
air is when it goes into the cylinder of a com- 
pressor the more economical is the process of 
compression. 





INERTIA OF AIR COMPRESSOR 
INTAKE 


Fig. 1 shows an air-compressor indicator 
diagram with this rise in intake pressure 
above the atmosphere line at the end of the 
suction strokes, A A; such diagrams often 
being found and by some mistakenly regarded 
as evidence of discharge-valve leakage. 

It is quite generally admitted that, under 
favorable conditions of unobstructed piping, 
high piston speed and relatively large number 
of reciprocations, a water pump actually will 
deliver more water than its piston displace- 
ment would indicate. This is simply because 
the water, attaining a high intake velocity, 
does not stop instantly when the piston reaches 
the end of its travel, but the inertia of the 
moving water tends to continue the flow dur- 


ing the instant of rest previous to reversal of 
piston stroke. 

This sounds like “perpetual motion,” but an 
instant’s reflection will free the mind of such 
an impression. The speed and inertia given 
to the rapidly moving water must, of course, 
have come from the piston, and this latter 
must have received them from the power of 
the driving mechanism, so that every extra 
foot-gallon of work done will be accounted for 
at the motor end of the machine. 

Such conditions in a water pump could ob- 
tain only with relatively low heads because, 
water being incompressible, the energy of flow 
quickly would be absorbed in overcoming the 
pumping head as the water rushed directly 
through the pump cylinder into the discharge. 
This restriction would not hold, however, with 
moving air for, although the air is very much 
lighter and has much less inertia for a given 
volume, even at its higher speed, this inrushing 
air would not encounter the pressure of the 
discharge at all; but simply would crowd into 
the cylinder against a pressure approximately 
atmospheric, causing a slight increase of this 
pressure above the atmospheric line, as shown 
in Fig, 1. 

If the inertia effect does take place, as the 
rise in the air-intake line would seem to show, 
to marked degree sometimes, what effect does 
it have, and can any practical steps be taken 
to improve the action of a compressor thereby? 


BASIS OF CALCULATION. 


As a basis for calculating such an effect of 
inertia we may turn to the method of calcu- 
lating the inertia forces of the reciprocating 
parts of a steam engine. We may do this on 
the assumption that the motion of the air in 
the intake pipe is in a series of pulsations 
corresponding to the reciprocating motion of 
the air piston. Close to the compressor cylin- 
der, this probably is very nearly true and the 
effect must be similar in a gradually decreas- 
ing degree at greater distances. Even at the 
further end of a compressor intake pipe of 
considerable length, these pulsations are dis- 
tinctly noticeable upon placing the hand in the 
current of air rushing into the pipe. Far 
enough away from the piston, the pulsation 
waves are, no doubt distinctly modified from 
the approximately simple-harmonic motion of 
the piston, but the distance would have to be 
very great before the elasticity of the incom- 
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ing air would be such as to absorb all pulsa- 
tions and result in an even flow of air into the 
pipe. 

Those who have studied the crank effort 
diagram of the steam engine, or other machine 
involving a crank and connecting rod, are 
aware that the starting and stopping forces at 
the ends of the strokes: are, with an infinite 
connecting rod (or a “Scotch yoke”), equal 
to the centrifugal force that would be pro- 
duced if all the reciprocating parts were re- 
volving about the shaft at the radius of the 
crank circle. If the force at the end of the 
back stroke or beginning of the forward 
stroke, this force tending to produce tension 
in the rods, be considered positive; the stop- 
ping force at the other end of the stroke, tend- 
ing to produce compression in the rods, must 
be considered negative. 

At some time, then, during the stroke of the 
piston, the inertia forces must become zero, 
the parts having been completely accelerated 
and traveling along in equilibrium. With an 
infinite connecting rod (Scotch yoke), this 
point of zero inertia force occurs at mid- 
stroke, and a diagram of the forces of inertia 
of the parts would be as in Fig. 2. In this 
case, the forces at each dead center would be 
alike, and the point of zero force would be, as 
said, at mid-stroke. 

In this reasoning the difference between 
inertia and inertia force must be distinctly ap- 
preciated. At mid-stroke the inertia, or stored 
energy would be maximum, due to the high 
velocity; but the force exerted would be zero, 
because there would be no acceleration or re- 
tardation. Toward the stroke ends, however, 
the slowing of the motion would transform 
the inertia into an active force pressing on the 
crank pin and assisting the motion, this force 
becoming a maximum just at the instant of 
stopping. At this instant, of course, the inertia 
would be zero. Whatever force assists the 
crank pin toward the end of each stroke, cor- 
respondingly tends to retard the crank pin 
during the start of the next stroke, so no net 
work is done by these forces. 


EFFECT OF CONNECTING-ROD. ANGULARITY. 


For the real conditions of a finite connect- 
ing rod, we may refer to some calculations by 
Professor Jacobus in the Transactions of the 
American Society of Mechanical Engineers, 
Volume 14, pages 492 and 1134. In these 
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AIR INTAKE DIAGRAMS 
papers will be found a table of factors worked 
out, by which the theoretical, infinite-rod 
forces may be multiplied to obtain the actual, 
finite-rod forces. A plot of such a calculation 
will produce a curve like Fig. 3, where the 
forces at the two ends of the stroke are unlike 
and where the zero point is somewhere around 
80 degrees of crank angle, measured from the 
head center. These changes are due simply 
to the effect of the connecting-rod angularity 
in putting the piston forward of where it 
would be at any one time if the rod were 
infinite and had no angularity. 

For an infinite rod, the force of inertia, in 
pounds, at any position of crank angle is ex- 
pressed as follows: zi 


Ww N*R 
P= COS. O, 
900 g 
where 

W=Weight of reciprocating parts, im 

pounds; 
N=WNumber of revolutions of crank per 

minute; 


R= Crank radius, in feet; 
g = Acceleration of gravity, 32.2; 
@= Crank angle, measured from head dead 
center. 
When 6 = 0, cos. 6 = 1 and F becomes the 
same as the centrifugal force, as already ex- 
plained, for the dead-center position. 
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From Professor Jacobus’ figures, for a ma- 
chine having a connecting rod of length equal 
to five times the crank arm, the usual design 
for air compressors, the force at beginning or 
end of either stroke, should be 

WwN’R 
F = —————- (cos.9¢ + 0.2). 
900 g 
APPLICATION TO MOVING COLUMN OF AIR. 

To apply this formula to a moving column 
of air in a pipe, W will be the weight of air 
in motion, N will be the number of double 
reciprocations corresponding to the revolutions 
of the compressor crank, but the value of R 
will not be the crank radius. This will be un- 
derstood from the fact that, due to the intake 
pipe being much smaller in area than the air 
cylinder, the air in this pipe must travel faster 
and further at each stroke than the piston 
does. Suppose the intake pipe area is approxi- 
mately 12 per cent., or % of the piston area: 
Then, at any given time, the air must be travel- 
ing 8 times as fast as the piston and, in order 
to fill the cylinder, the requisite air will have 
to travel 8 times as far in the pipe as the 
piston does in the cylinder. In other words, 
the air pulsations are 8 times as long as the 
piston stroke, and consequently, in this case 
the value of R in the formula for the air must 
be 8 times the length of the compressor crank 
arm. 

As might be expected, the formula shows 
that the inertia force is proportional to the 
square of the number of revolutions. This 
means that the greater the number of stops 
and starts in a given time, the greater the 
forces. Consequently a relatively short stroke 
with a given piston speed is conducive to 
heavy forces. 

AN EXAMPLE. 

To take a specific example: Suppose we 
have a 36-inch stroke air compressor, running 
at a speed of 100 revolutions per minute, a 
practical figure for modern, high-speed prac- 
tice, especially for direct-connected electric 
drive with motor on compressor shaft. Let 
the cylinder be 34 inches diameter and let its 
average net area be 900 square inches. The 
intake pipe area, being % of this, let its inside 
diameter be 12 inches, with actual area of 113 
square inches. The ratio of cylinder and pipe 
areas then will be 8 to 1, and so the air speed 
and length of air pulsation will be 8 times as 
great as those of the piston. 


Let us say that the intake pipe is 25 feet 
long, from entrance at outside of building to 
cylinder; let the temperature of the air be 60 
degrees Fahrenheit. At the instant of piston 
stoppage, the air in the inner end of the pipe 
will be compressed by the inertia to some pres- 
sure above the atmosphere, while that at the 
outer end will be atmospheric, and only that 
in the middle section will be, say, half a pound 
below atmosphere. It then will be reasonable 
to assume that the average pressure of all the 
air is atmospheric at the instant of stoppage 
and greatest force and pressure. The weight 
of the air contained in the pipe then must be 
0.0764 pounds per cubic foot, and as the vol- 
ume of the pipe of 12 inches inside diameter 
and 25 feet length is 19.6 cubic feet, the total 
weight of air flowing in the pipe at this instant 
will be 1.50 pounds. 

Taking first, the force at the head center, we 
have, by applying the formula already given 
for a five-crank length connecting rod; 

1.50 ® 100° X 1.5 X 8 X 1.2 
F= 





900 g 

In this expression, the factor 1.5 is, of course, 
the crank circle radius in feet, and the factor 
8 is the ratio of cylinder area to intake pipe 
area and, consequently, the ratio of air pulsa- 
tion length to piston stroke; so that the 
product of these two factors represents the 
imaginary length of crank arm that would 
produce the air pulsations occurring in the in- 
take pipe. The factor 1.2 is the sum of the 
cosine of o degrees (unity), the crank angle 
at head dead center, and the factor 0.2, cal- 
culated by Professor Jacobus for the connect- 
ing-rod length chosen. : 

The solution of the expression given above 
is: 

F = 73.5 pounds. 


INERTIA FORCES DUE TO RECIPROCATION. 


This is the total pressure exerted in stopping 
the column of air at the end of the suction 
stroke at the head dead center, but it must be 
remembered that, if the air passage is con- 
tinuously of the same area, 113 square inches, 
this pressure will be distributed over this 
whole area and so the pressure per square 
73-5 

inch exerted will be —— = 0.650, or over % 
713. 

of a pound. 
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CUMULATIVE EFFECT. 


Just at this point we should consider a 
further inertia effect; the “piling up” and 
compressing of the air in. the cylinder and the 
inner portion of the intake pipe. The result 
of such an action would be to allow the re- 
mainder of the air in the pipe to continue flow- 
ing and crowding in, so that the actual length 
of air pulsation is greater than we have as- 
sumed. The effect of increasing this pulsation 
length is to increase the value of R in the 
formula, and thus further increase the force 
which we are endeavoring to calculate. The 
logic is that, the number of pulsations per 
minute remaining the same, the stopping force 
must be greater if the distance traveled, and 
consequently the linear speed, is greater; also 
the additional air entering the pipe adds its 
inertia to the effect. 

As this would tend further to increase the 
pressure, let us assume that the final pressure 
would be, say 0.7 pound above atmosphere, or 
15.4 pounds absolute. Now, the volume of the 
compressing cylinder is 18.7 cubic feet and, as 
an estimate, we may include the last 6 feet of 
intake pipe in this “piling up” effect. This 
gives a total volume of 23.4 cubic feet into 
which the incoming air is crowded from an 
initial pressure of 14.7 to 15.4 pounds. Then 
this 23.4 cubic feet of air will occupy a space 

14.7 
of 23.4 X —— = 22.3 cubic feet, thus leaving 
15.4 
23.4 — 22.3 = 1.1 cubic feet of the last part of 
the pipe for more air to crowd into. With a 
12-inch intake pipe this means a length of 1.4 
feet, and this length is to be added to the 
value of R, or imaginary radius of pulsation 
wave. As the old value of R was 8 X 14 = 
12, we now have 13.4 feet for the more prob- 
able value of R. 
As the value of F is directly proportional 
to R, the more probable value of F now will be 
13.4 
0.650 * —— = 0.726 pounds, 
12 
giving a final intake air pressure of over 15.4 
pounds per square inch absolute, which agrees 
with our assumption when we began to con- 
sider this “piling up” effect. It is, therefore, 
reasonable to assume that there would be, 
under the circumstances of this case, an initial 
air pressure just at commencement of com- 


pression, of 0.726, or nearly 3% of a pound 
above atmosphere. This would increase the 
volumetric efficiency by quite 5 per cent., a re- 
sult well worth striving for. 


FORCES UNEQUAL AT HEAD AND CRANK, 


At the crank end of the stroke, the force 
would be somewhat less, as the value of cos. 6 
would be — 1, and — 1 X 0.2 = —o8. This 
would then make the pressure at the crank end 
about 0.484, or a little less than % pound 
per square inch above atmosphere, increasing 
the volumetric efficiency at this end by over 
3 per cent. The average efficiency increase 
for the two ends then would range about 4 
per cent. 

This condition of unequal effects at the two 
ends is borne out in practice, for an examina- 
tion of the indicator diagrams containing these 
inertia effects invariably shows more initial 
pressure at one end than at the other. 

To be strictly logical, the increased quantity 
of air admitted to the outer end of the pipe by 
the crowding and compressing of that at the 
inner end, should be taken into account. This 
incfease was shown to be 1.1 cubic feet, bring- 
ing the weight up to 1.58 pounds. This would 
further increase the head end inertia force to 
1.58 
— xX 0.726 = 0.765 pound per square inch, 

1.5 
or over % of a pound pressure; and the crank- 
end force to 0.51, or over % pound per square 
inch. This would tend to show that we are 
at least on the conservative side, leaving room 
for pipe friction and other losses. 


PRACTICAL CONSIDERATIONS. 


From the foregoing, it would appear that a 
longer intake pipe would contain more air in 
motion, and so would give an increased inertia 
force and higher volumetric efficiency. Double 
the length of pipe would give double the 
weight of air; but, as before intimated, the 
pulsations probably are modified considerably 
at the end of so long a pipe. Another matter 
too, is the loss of pressure by friction through 
this long pipe, but this is really negligible if 
the air speed is kept down around 4,800 feet 
per minute. As an example, tables worked out 
in Kent, from B. F. Sturtevant Company’s 
formulas, show that the loss of pressure 
through 25 feet of 12-inch pipe, with a speed 
of 4,800 feet per minute, is about % ounce. 
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It may well be asked “why should the pipe 
produce this inertia effect any more than if the 
air flowed directly from the, atmosphere into 
the cylinder, thus avoiding even the small fric- 
tion of flow. The answer is that the air in the 
pipe has a smooth flow and has an opportunity 
to attain the velocity calculated; whereas, if 
the pipe were absent, the atmospheric air 
would flow from all sides at low speed and 
furthermore, all energy of motion would be 
lost in eddying at entrance. The pipe keeps 
the air flowing straight, swiftly and without 
eddying to any great extent. 

Some persons will realize that this force or 
pressure required to stop the incoming air at 
the end of the stroke must be balanced -by an 
equal and opposite inertia force required to 
start the pulsation at the beginning of the 
stroke. No better evidence of this can be de- 
sired than the ever present “hooks” B B, Fig. 
I, on all air-compressor indicator diagrams. 
Two excuses usually are given for these; in- 
ertia of indicator parts dropping from the 
pressure of discharge to that of intake, and 
the pressure required to open poppet valves. 
The first excuse seems inadequate with a mod- 
ern, light indicator and as to valve resistance, 
the writer has seen these “hooks” with Corliss 
inlet valves open wide before the stroke 
started. 

It will be well to add that an actual case of 
this kind; but which, owing to several elbows 
and a strainer in the intake pipe, it was im- 
possible to figure upon intelligently; recently 
has been brought to the writer’s attention, 
where the initial pressure of the intake line is 
about 114 pounds above atmosphere at one end 
and 1 pound at the other. 





COMPRESSED AIR FOR SHAFT SINK- 
ING IN QUICKSAND 
By P. B. McDowna tp. 

In the past few years a number of reinforced 
concrete shafts through quicksand and soft 
soil have been sunk for iron mining companies 
of the Lake Superior district by the Founda- 
tion Co. of New York. The Cleveland-Cliffs 
Iron Co., which, by the way, has introduced 
several desirable reforms into the mining busi- 
ness. was among the first to recognize the 
possibilities of the compressed air method for 
shaft sinking and to apply the proved devices 
of bridge pier, tunnel and building foundation 
work to mining. Their Smith and Kidder 
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shafts on the Swanzy range, sunk in 1907 and 
1908 by the Foundation Co., were in a way 
innovations to the mining men of the district, 
and established a precedent that has since 
spread to the Marquette, Menominee, Mesaba, 
Vermillion and Cuyuna ranges. 

In principle the method is as follows: A ver- 
tical, hollow cylinder of concrete is construct- 
ed on the surface with a steel shoe on the 
pointed, cutting edge. The earth is excavated 
from the inside and the caisson sinks of its 
own weight. It is kept plumb by digging out 
under the high side. More concrete is added 
at the surface in 5-ft. sections and the sinking 
goes on until ledge is struck, when the steel 
shoe is sealed to the solid rock so as to make a 
tight joint. In going through quicksand air 
locks are put on the top, and compdessed air 
is forced into the caisson to hold back the sand 
and water, which would otherwise fill the 
shaft. 

First taking up the process in ordinary soft 
ground where compressed air is not necessary, 
it is recalled that the method is by no means a 
new one, but has been used considerably in 
Germany, where the caissons were constructed 
of stone or brick. But neither of these ma- 
terials can be compared to concrete, which 
combines weight with strength to form an al- 
most ideal material. 

In shape the caisson may be rectangular, 
eliptical or circular. The type which is used 
in the iron country is circular on the outside 
and may be circular or rectangular inside; 
the sketch shows the latter case. In the 
caisson, circular both inside and out, the 
thickness varies from the bottom up. In other 
words, with the pressure. Thus one shaft was 
made 3 ft. thick at the bottom and 1 ft. 6 in. 
at the top. 

A clam shell, or a regulation contractor’s 
derrick, is used in the excavation when there 
is enough water to make the ground safe, and 
water up to this limit is desirable. However, 
much of the excavation has to be done by 
men shovelling into a bucket, especially where 
boulders interfere with the equal sinking of the 
caisson. It is sometimes necessary to apply 
additional weight to sink the structure. and 
wet sand and pig iron have been used for this 
purpose. Blasting is sometimes resorted to, 
even when the compressed air is on, and not 
uncommonly the ledge dips at such an angle 
that it is necessary to blast it down to a level 
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SHAFT SINKING IN QUIOKSAND. 


surface in order to properly seal the caisson. 
Or, if the rock is oxidized and crumbly at the 
surface, it has to be broken down to a solid 
foundation. 

The steel shoe is made in four sections of 
go degrees each, which are riveted together 
on the ground. The sides of the shoe are % 
in. steel plate, and they are held together by 
cross pieces of % in. web plates placed about 
4 ft. apart all around the circle. The shoe is 
left open at the top and concrete is filled into 
it. 

The concrete is built up in 5 ft. sections. 
The outside forms are curved steel plates in 
sections of 90 degrees; the inside form is a 
wooden frame that is carried up as the caisson 
sinks, or the inside forms may be steel also. 

When compressed air is used the problem 


becomes more complicated and more costly. 
A heavy deck of timber or steel is fitted into 
a recess in the wall and is calked tight. Two 
apertures are left in the deck, over each of 
which a steel cylinder about 4 ft. in diameter 
is placed. One cylinder is a man lock and the 
other is an excavation lock, through which the 
dirt is hoisted out. The deck may also admit 
an air pipe for blowing air into the shaft, and 
a blow pipe through which a mixture of sand, 
water and air is blown out by the pressure 
inside, thus assisting the excavating work. 
The doors of the excavation lock are con- 
trolled from the outside. After the bucket has 
been pulled through them they are closed and 
the bucket is hoisted, carrying the cover of the 
lock with it on a buffer. When the buffer is 
lowered again the top is bolted back into place, 
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the doors are opened and the operation begins 
again. A stuffing box on the cover at the rope 
hole keeps the air from escaping. 

The man lock, in addition to the two doors, 
has two 2 in. air passages controlled by valves 
to gradually change the pressure in the steel 
cylinder. The lower door and the 2 in. air 
passage are closed when men are admitted to 
the cylinder; then the upper door and the 
upper 2 in. air passage are closed and the 
lower air passage is slowly opened so that the 
pressure gradually rises to that in the caisson, 
when the men are allowed to climb down be- 
low. The process is reversed when the men 
are coming out. 

This locking through of the men is time- 
taking and cannot be hurried. If sufficient 
time is not taken to accustom the ear drum to 
the pressure while going in the head rings 
with an almost unbearable pain. In coming 
out, if the men do not remain long enough in 
the lock they are seized with the “bends,” a 
paralysis of the body and limbs that sends 
them shrieking to the “hospital” lock. This is 
a large steel cylinder, some 20 ft. long by 7 ft. 
in diameter, in which a high air pressure is 
maintained; when the men are inside this a 
small valve is opened and the pressure is al- 
lowed to fall very slowly until it becomes 
normal, 

Five hundred dollars per foot is not an ex- 
orbitant cost for sinking through quicksand 
for the large sized shafts put down in the 
Lake Superior region—Mining Science. 





BOTTLE MAKING MACHINES 

Mr. Leonard A. Kupferberg recently read 
before the Junior Institution of Engineers an 
interesting paper upon the Manufacture of 
Glass Bottles. Although machines for this 
purpose have been the subject of many in- 
ventions, it is only quite recently that they 
have been so perfected as to enable them to 
compete with manual labor. 

The principle of all the machines so far in- 
vented is to cast a stick or bar in a mold, one 
end of which forms the mouthpiece of the 
bottle. A punch or pin is inserted through the 
mouthpiece part of the mold, thus partly hol- 
lowing the bar. The mold is then removed; 
a second one, with the full shape of the bot- 
tle, takes its place, and the tube is inflated 
into the desired shape. The glass, in most 
of the machines mentioned, is filled into the 
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tube-mold by manual labor, that is to say with 
a scoop. 

Cast iron is usually the material from which: 
the molds are made. The bottles supply 
enough heat to the molds to prevent their 
being cooled too quickly. The pressure re- 
quired in bottle machines varies, according. 
to the glass used, from 10 to 30 lIbs., per sq. 
in. 

By far the most ingenious is the Owens’ 
machine, having six sets of molds fixed to a 
frame revolving on a vertical axis. A small 
ante-chamber, the base of which is formed by 
a revolving fire-proof clay tub, is attached to- 
the furnace. The latter supplies the revolving 
tub with glass, the object of its motion being 
to constantly supply new glass to the ma- 
chine. 

Separate burners are arranged round the 
chamber for the purpose of maintaining the 
temperature of the glass in the tub. On one 
side of the chamber the tub projects several 
inches, and into this the end of each one of 
the tube molds is dipped, and is there filled 
by suction. During the revolution of the 
frame the various stages of formation (the re- 
placement of the molds, the inflation, etc.) 
are gone through, and shortly before a mold 
re-arrives at the tub, it opens and deposits. 
its bottle, bottom upwards, into a funnel, 
through which the bottle slides to a small stove 
for the so-called “fire-finish.” In the stove, 
it is exposed to a high temperature, whicl» 
brings the glass near the melting-point, there- 
by removing any tension in the neck or mouth- 
piece caused by the insertion of the cold pir 
in the beginning of its formation. Six sets 
of molds are fixed to the revolving frame, 
each revolution of the latter therefore pro- 
ducing six bottles. On leaving the “fire-fin- 
ish” stove the bottles are placed in the an- 
nealing stove. 

The Owens’ machine turns out 14,000 to 16,- 
000 bottles per 24 hours. Twelve of these 
machines are now in satisfactory use in Eu- 
rope. 

Inflating hand-made bottles by mechanically 
compressed air has frequently been tried, but 
always with indifferent success. The even dis- 
tribution of the glass in the walls of the bot- 
tle largely depends on the pressure used, and 
this can be adjusted evenly by the lungs, but 
not so by the means of mechanically com- 
pressed air. 
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TURBO AUXILIARIES TO PISTON 
COMPRESSORS 

As works and industrial establishments grow 
in size, it is often a very difficult matter to 
know what it is best to do in order to keep the 
plant up to the capacity that will adequately 
fulfil the demands which are made upon it. In 
the early days of an establishment the power 
may have been ample, but with the passage of 
time it is gradually borne in upon the minds 
of the owners that something will have to be 
done if their output is not to be very seriously 
handicapped. There are more ways than one 
of doing this, and probably two of the ways 
are to erect entirely new plants, and do away 
with the old plant when the new is ready for 
work, or to add new plant to the old, so that, 
when run together, the latter may receive the 
help it requires. The cost of either of these 
methods is often much more than would have 
been the case had the additional power been 
installed at first, and the decision as to which 
offers the more favorable prospect for the fu- 
ture is one that frequently requires no little 
experience, because many other things than 
actual first cost may have to be considered. 

A case of the kind recently arose at an 
English colliery, where, in order to meet the 
sncreased demand for air, either the existing 
piston-compressor plant—a cross-compound en- 
gine with cylinders 28 in. and 50 in. diameter, 
by 60 in. stroke, driving duplex air cylinders of 
33 in. diameter, running up to from 30 to 35 
revolutions. per minute as a maximum—could 
be augmented by a similar set, or, with a view 
o; increased efficiency on the air cylinders, by 
the installation of a compound two-stage com- 
pressor, or finally by the adoption of a turbo- 
comprissor set receiving its driving energy 
from the exhaust (at about atmospheric pres- 
sure) of the low pressure steam cylinder. Here 
the plan contemplated was that the turbo-com- 
pressor should pass its discharge through an 
inter-cooler into the existing air cylinders. It 
was found that the cost of the second complete 
piston compressor would very much exceed the 
first cost of the turbo-compressor installation, 
and it would also require much more floor 
space; moreover, a gain of efficiency could be 
obtained only with the new piston compressor 
plant, whereas the turbo-compressor would im- 
prove the working efficiency over the whole 
combined capacity. For these reasons, there- 
fore, it was decided to install the turbo-com- 
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pressor. The results have fully justified this. 
decision, a gain of about 17 per cent. over what. 
would have been secured from a second piston 
compressor having been obtained. 

The turbo-compressor is of the Rateau type, 
and was subjected to tests which proved that. 
the guarantees were fully realized, easily de- 
livering from 6,000 to 7,000 cubic feet of free- 
air per minute at 12.8 lb. gage. The steam. 
consumption claimed for the turbine also was. 
established. The flexibility of the plant was. 
particularly noteworthy, as outputs up to 12,000: 
cu. ft. per min., and pressures up to 16 lb. 
were easily realized. 

When running the existing piston compres-- 
sor at the normal speed of 30 revolutions per- 
minute, taking in air at atmospheric pressure- 
and temperature, the maximum volume dis-- 
charged at 60 lb. was 3,000 cu. ft. of free air 
per minute, while with the addition of the. 
turbo-compressor set, with the piston compres- 
sor at the same speed as before, an increase in: 
the free air capacity of over 100 per cent. was 
obtained, and the total efficiency both of the 
air and of the steam was greatly improved. 

The low pressure steam cylinder of the ex- 
isting duplex piston compressor now dis- 
charges into a large steam receiver—an old 
boiler shell with automatic relief valve ar- 
ranged to prevent undue accumulation of pres- 
sure. From this the steam passes through the 
exhaust steam turbine to the condenser ar- 
ranged underneath the turbine exhaust branch. 
The turbine is absolutely under the control of 
the reciprocating compressor, as a demand for 
more work from the plant requires more steam 
from the duplex compressor, and provides the 
turbine with the necessary steam for the re- 
quired air capacity or pressure. 

The Rateau turbine is of the multicellular 
type, the cylinder of which is divided into a 
number of compartments, in each of which are 
fixed the distributing vanes. It is of the “Ac- 
tion” type, the fall of pressure taking place in 
the distributors only, the expansion being util- 
ized to create kinetic energy. As the pressure 
is the same on both sides of the moving wheels, 
balancing pistons are not required as in “re- 
action” turbines, where the fall of pressure 
takes place partly in the moving wheels. A 
Rateau type of centrifugal multi-stage blower 
is also used. Diaphrams are placed between 
the wheels and take the air at the outlet of 
each wheel and lead it through channels of 
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special shape into the eye of the next wheel 
after having transformed the velocity head into 
pressure head. 

From the very satisfactory results given by 
this installation it is believed that there will be 
a wide field for the application of turbo-com- 
pressors both for increasing the output of ex- 
isting plants and materially augmenting the 
economy. It is also expected that they will 
prove very suitable for separate new plants, 
owing to the wide range of capacity and pres- 
sure that they possess, in addition to their 
high efficiency. 





BACTERIA 

Many seem to regard germs as minute ani- 
mals, others seem to consider them insects, 
and therefore often confuse the scope of bac- 
teriology with that of entomology. Bacteria 
are really microscopical plants—they are the 
smallest of all living things. Indeed they are 
so minute that it is almost beyond our concep- 
tion to think of life existing in such minute 
objects. The unit used in measuring bacteria 
is known as the micron, which is equal to 
1:25,000 of an inch. The average diameter of 
bacteria is about one micron. It would require 
therefore 25,000 bacteria of the average dimen- 
sions placed side by side to measure an inch, 
or it would require- about 2,000 of these to 
cover the point of a pin, or about 200,000 to 
completely cover it. In shape bacteria are of 
three general types—spherical, vod shape, and 
spiral form, and are accordingly divided. into 
three general classes, known as _coccaceae, 
spirrillacae, and bacillacae. Bacteria can be 
found almost everywhere in nature. As a gen- 
eral rule their function may be termed analyti- 
cal, that is they are continually breaking down 
the higher forms into simpler forms of life. 
In the soil they liberate plant food from its 
unavailable state of highly complex matter 
and render it assimilable to the plants. They 
multiply by division, which under favorable 
conditions may take place every quarter of an 
hour. The parent cell, dividing once every hour 
which is not an exceptional case—would under 
favorable conditions produce a progeny of 
17,000,000 bacteria in 24 hours. From this it 
will be noted that in the bright lexicon of bac- 
teria there is no such word as race suicide. 
Happily for man in his fight against harmful 
bacteria conditions are not often such in na- 
ture as to allow for this theoretical progeny, 


DECOMPRESSION FOR COMPRESSED 
AIR WORKERS 


A valuable paper on Caisson Sickness was 
read recently before the Royal Society of Arts 
by Mr. Leonard Erskine Hill, F. R. S., and the 
paper has been carefully abstracted by the 
Engineer, London. Our readers will be 
aware, it says, that it has been recognized for 
a long time now that the troubles experienced 
by men working under pressure are due to the 
fact that nitrogen is dissolved in the tissues 
of the body. When decompression occurs 
suddenly, or more or less quickly, this nitro- 
gen cannot escape sufficiently quickly, and 
bubbles of it make their appearance in the 
blood and interfere with the circulation. We 
need only quote one form of disease produced 
as an example. The paralysis known as diver’s 
palsy is due to a‘local death and degeneration 
of the spinal cord brought on by bubbles of 
nitrogen blocking the circulation there. The 
question has been well studied both in this 
country and abroad, and it was early recog- 
nized that the harm did not lie in actually 
being submitted to pressures higher than that 
of the atmosphere, but in this pressure being 
too suddenly relieved. Accordingly it has been 
customary in diving and other operations 
necessitating the use of high pressures to ar- 
range for a graduated rate of decompression 
varying with the pressure employed. In a 
book on the subject published in Germany in 
1900, Messrs. Von Schrétter, Heller» and 
Mager laid down the principle that a uniform 
decompression rate of two minutes for each 
.I of an atmosphere;-or, in other words, twen- 
ty minutes for each 15 lb. pressure was safe. 
They based the calculations by which they 
arrived at this conclusion on the law of sat- 
uration and desaturation of the body, which 
had been enunciated by Zuntz. Up till com- 
paratively recently the whole idea has been to 
decompress slowly but continuously, and in 
cases of high pressure the period of decom- 
pression has necessarily been lengthy. In a 
lecture which Mr. Hill gave at the Olympia 
Exhibition in October, 1907, he expressed him- 
self as believing in steady and uniform de- 
compression. In his recent paper he shows 
that he has reason to believe that what is 
known as stage or step decompression is to 
all intents and purposes as good and as little 
injurious, and, moreover, that it saves time. 

It was, we believe, Dr. John Haldane who 
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first advocated step decompression.* He pro- 
posed that supposing a diver were working 
under a pressure of six atmospheres, in de- 
compression he should be quickly brought up 
to a point where the pressure was only from 
14 to 2 atmospheres; that he should remain 
there from thirty to sixty minutes and then be 
brought quickly to the surface. The idea was 
not immediately universally adopted; indeed, 
there are doubtless many who still adhere to 
the principle of gradual but continuous de- 
compression. 

By no means the least valuable portion of 
Mr. Hill’s present paper is that which is de- 
voted to the numerous experiments which he, 
in collaboration with others, have carried out 
regarding the effects on the human body of 
various methods of decompression. It would 
be impossible with the space at our command 
to go in detail into these experiments. They 
were, however, evidently carried out with 
great care, and by means of an old steel boiler 
with a cubic capacity of 42.2 cubic feet. In 
this cither Mr. Hill or his co-worker, Mr. M. 
Greenwood, were exposed many times to pres- 
sures exceeding + 60 lb., four times to + 75 
Ib., and on one occasion Mr. Greenwood un- 
derwent a pressure of +92 lb—this, we may 
mention, being equivalent to immersion in 
water to a depth of over 210 ft. They inves- 
tigated the effect of various methods of de- 
compression by analyses of urine passed under 
different pressures and circumstances, argu- 
ing that when the kidney is actively secreting, 
the saturation of the urine with nitrogen gas 
must approximate to that of the arterial blood. 
They also experimented with various animals, 
including goats and pigs. 

The conclusions which they reached were, 
first, that it is safe for a man to be rapidly 
decompressed after exposure to about + 18 
Ib.; this, it may be added, is the general ex- 
perience in caisson working. Then the inves- 
tigations led to the opinion that a stage at + 
8 Ib. lasting fifteen minutes is enough after a 
shift at + 30 lb. and a stage of thirty minutes 
at + 15 lb. after a shift at + 40 Ib. to + 45 Ib., 
provided a medical lock for recompression is 
at hand. Recompression in case of adverse 
symptoms after too rapid decompression was 
found to be of much value; but evidently Mr. 
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Hill thinks that expert medical advice should 
be available in any works where high pressures 
are employed. : 

The final opinion at which Mr. Hill appears 
to have arrived is that whereas decompression 
times are often too short, those tabulated by 
the Admiralty Committee are unnecessarily 
long, particularly if the men are persuaded to 
exercise their bodies during decompression. 
This committee, by means of experiments on 
goats, found a great superiority of the stage 
over the uniform method of twenty minutes 
per atmosphere, and drew up a set of tables 
which give times of decompression with a 
great appearance of exactitude. The tables 
were, however, based on theoretical assump- 
tions as to circulation time, volume of blood, 
and desaturation of the blood in its passage 
through the lungs. Mr. Hill points out that 
as bodily activity has a most potent effect on 
the circulation, increasing the rate perhaps six 
or ten times, and converting “slow” parts into 
“quick” parts it seems clear that these tables 
have only a limited accuracy. Moreover, he 
asserts that the statement that the blood is 
desaturated in its passage through the lung re- 
quires proof. Hence, having personally found 
the benefit of bodily exercise during decom- 
pression he advocates it most strongly, aver- 
ring that not only may decompression time be 
reduced by its means, but that the chances of 
harmful consequences are reduced. If, for ex- 
ample, men coming out of a caisson could be 
made to climb up to the top of the shaft and 
down again during the time they are waiting 
for the end of the stage it would greatly in- 
crease their safety. Experiments made with 
the breathing of oxygen immediately prior to 
decompression have indicated that such a pro- 
ceeding would also tend in the direction of 
protecting the workmen from ill effects, es- 
pecially if bodily exercise be indulged in dur- 
ing the compression. With the two combined 
Mr. Hill thinks the time of decompression 
might be shortened. Further investigations, 
however, are necessary before it can be deter- 
mined by how much the time may be safely 
shortened. 

The work of Mr. Hill and his confréres has 
undoubtedly carried our knowledge of the sub- 
ject further than it was, and it is now pretty 
clearly known under what conditions men may 
work with safety under high pressures. The 
great thing is to see that they conform to the 
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necessary regulations, which they are by no 
means always ready to do. This is under- 
standable. They are naturally anxious to be 
free after a spell of work. Much of the sick- 
ness experienced in the past has been due to 
wilful disregard of regulations. . Anything, 
therefore, that can be discovered which will 
reduce the time necessary for decompression 
without increasing the risk must be beneficial, 
for the less time the men have to spend while 
the pressure is being removed the less likely 
are they to infringe the rules. 





GAS CURE FOR WHOOPING COUGH 


A Los Angeles, Cal., newspaper item states 
that from twenty to two hundred persons af- 
flicted with whooping cough and similar throat 
troubles crowd into the purifier house of the 
local gas company every day and that two 
thousand cures have thus far been recorded. 
There was an epidemic of coughing in that 
city last month, and right valiantly the gas 
company came to the rescue and threw open 
its doors to the afflicted. The writer of the 
item attributes the cures to “naphthaline 
fumes,” and thus explains their origin: “The 
naphthaline is a by-product of the oxides of 
iron used to divert the sulphur from the gas.” 
A sign might be hung over the door bearing 
the name “bronchial and pulmonary dispen- 
sary.” Those-who “cough up” at the cashier’s 
window in such agony might be sent to the 
“dispensary” to recuperate. Thus the querulous, 
the asthmatic and whooper shall gather to- 
gether for the gas man to bestow upon them 
his blessing—Progressive Age. 





FROZEN DYNAMITE 


Frozen dynamite is the subject of grave sus- 
picion among most engineers, yet experts hold 
that it is far less sensitive than unfrozen dy- 
namite. In order to prove this, Dr. Walter G. 
Hudson and Mr. E. J. Riederer, the latter 
superintendent of the Du Pont works at Lake 
Hopatcong, conducted some experiments on 
Feb. 24 that are decidedly interesting. They 
were made with a particularly sensitive grade 
of 60 per cent. gelatine dynamite and also with 
some straight dynamite. A number of these 
sticks were used as targets for bullets from a 
Krag-Jérgensen Government rifle, loaded for 
a velocity of 2150 ft. and fired at a distance of 


50 ft. from the dynamite. The bullets dis- 
charged in this way failed in every case to ex- 
plode the sticks of frozen, straight and gela- 
tine dynamite. Other frozen sticks were then 
thawed and used as targets in precisely the 
same way. In every case the bullets detonated 
them, thus showing the decreased sensitiveness 
due to freezing. The same thing was shown 
in another way by using thawed sticks which 
were broken in two. If a cap with 30 gr. of 
fulminate of mercury was attached to half of 
a thawed stick and the other half was placed 
8 in. from it, the latter would be exploded 
when the former was fired. If, however, a 
whole stick of frozen dynamite was placed 8 
in. from a half stick of thawed dynamite and 
the latter was fired the frozen stick remained 
unaffected. In fact it was not until the frozen 
material was placed within I in. of the piece 
fired by the cap that it could be exploded. 
When sticks of frozen and of thawed dynamite 
were blown into the air with black powder it 
was found that the former took about three 
times as long to burn as the latter. Tests of 
this character seem to prove that frozen dyna- 
mite is not sensitive, yet even when it has been 
benumbed by the cold it should be handled 
with great care. It is best not to become 
familiar and careless with anything of such a 
violent temperament. 





EXCESS CHANGES CONDITIONS 

In fast steamers resistance does not increase 
with the cube of the speed, and there are cer- 
tain higher critical speeds at which resistance 
is less. Nearly 100 years ago in England a 
man running express passenger canal boats 
had them towed by galloping horses at a speed 
of nearly 14 miles an hour, claiming this was 
easier than a slower speed. He was ridiculed 
by scientists who opposed the law of cubic in- 
crease of resistance. A. bet was made, dynamo- 
meters attached, and up to 8 miles the law held 
good; but above 8 miles the canal boat began 
to climb out of the water, so that at 14 miles 
the actual resistance was small. This was the 
origin of the hydroplane boat. A wise Kansas 
mare hitched to a plow, if it pulled heavily, 
would look back, take in the situation, and in- 
crease her speed. The plow immediately pulled 
easier because the greater speed flung the 
clinging earth free of the mold board, thus 
greatly lessening friction—Harrington Emer- 
son, 
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AIR LIFT FOR TRANSPORTING SAND 


An application of the Pohle air lift to rais- 
ing and transporting the sand from cyanide 
tanks was recently made at Burbanks Main 
Lode mine in West Australia. The sand had 
to be carried across a public road, requiring 
a lift of 23 ft. 3 in. It was decided that a 
submergence of 63 per cent. of the total length 


of water pipe was required, which in a single- 


stage lift would have required a pit 39 ft. 6 in. 
deep. For this reason a two-stage lift was 
adopted, reducing the depth of pit required to 
15 ft. 6 in. 

The air supply for each lift is regulated by 
floats, so that a nearly constant level is main- 
tained in each head box, and no air is blown 
to waste. The two lifts combined use 47 cu. 
ft. per min. of air; discharge 320 lb. sand per 
min., and require 800 lb. water per minute. 
This means 6.8 Ib. sand are discharged per 
cu. ft. of air. The air used was drawn from 
a large receiver. In testing the air lift, this 
receiver was filled to a gage pressure of 70 
Ib. per sq. in., and was then shut off from 
the compressor, and the fall in pressure in a 
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given time noted. During this time no air was 
drawn from the receiver for any other pur- 
pose. Mine water was used for sluicing, and 
the amount available was only little more 
than sufficient to carry away (along a V- 
shaped launder having a fall of % in. per ft.) 
as much sand as one man could shovel into the 
discharge door of the vat. The sand is heavy, 
and rapid motion is necessary throughout to 
prevent it settling; the proportion of water to 
sand is about 2% to I. 
SAND FORMERLY SHOVELED 

Before the air lift was put in, it was the 
practice to shovel the sand through the bot- 
tom discharge doors into trucks; with the air 
lift one man empties the vat in considerably 
less time than two did with the trucks, no time 
having to be lost in changing and waiting for 
trucks. The vats hold 30 long tons and, with 
one man shoveling, they are emptied in 3% 
hours, using 45 to 47 cu. ft. of free air per 
minute. Each discharge door has a 4-in. 
socket screwed into it, and the door is never 
removed. From the bottom of the socket a 
pipe leads down vertically with an elbow just 
above the launder; inside the vat a pipe 
is screwed into the top of the socket 
long enough to reach above the top 
edge of the vat. To discharge the vat the 
pipe projecting through the sand is unscrewed 
and pulled out, leaving a convenient hole 
through which to start sluicing. To avoid the 
risk of having more sand sluiced into the 
launder than the water is able to carry along, 
from 25 to 30 per cent. of the total added wa- 
ter is supplied to the highest end of the laun- 
der running under the discharge doors. 

Both sections of the lift are of the same di- 
mensions, except in hight, and consist of a 
6-in. cast-iron pipe (which constitutes the 
well) with a 3-in. wrought-iron pipe inside, 
extending from within four inches of the 
closed bottom end of the 6-in. pipe, up to the 
required hight of lift. The air pipes are % in., 
though % in. would be ample; they are car- 
ried down the pit outside the 6-in. pipes, and 
are turned up at the bottom through the cen- 
ter of the dead end of the bottom of the 6-in. 
pipes. They extend upward for Io in. in the 
6-in. and for 6 in. in the 3-in. pipes. The noz- 
zle ends of the air pipes are closed and twelve 
hacksaw slits are cut across each of the ends, 
the cuts extending round about one-quarter of 
the circumference of the 34-in. pipe and cut at 
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an angle of 45 deg., thus giving the air an up- 
ward direction. 

The lift has worked well from the start and 
has caused no trouble or delay. When the 
water supply fails a %4-in. water pipe (which 
is kept connected by flexible hose to a supply 
having a pressure of about 50 Ib. per sq. in.) 
is passed down the 6-in. pipe which is cleared 
almost as fast as the %-in. pipe can be low- 
ered. Two or three minutes is sufficient to 
clear it at any time. The only wearing parts 
are the 3-in pipes, and these, having no bends, 
are likely to last a long time. The consump- 
tion of air may be taken as about 50 per cent. 
more than the best pump would use when 
in perfect condition. Unlike sand pumps the 
air lift remains in perfect condition. 

The added water is heated to a temperature 
of.95 deg. F. by passing a part of it over ex- 
haust-steam pipes on its way to the lift. This 
heat, no doubt, adds to the efficiency of the 
lift. 





AIR DRIVEN CORE DRILL INA 
ZINC MINE 


By Frank W. SANsomM. 

Joplin, Mo., has always been a field into 
which manufacturers and operators of core 
drills have hesitated to enter. Several attempts 
have been made to utilize the diamond drill, 
but they were apparently unsuccessful. The 
principal difficulties seem to have been en- 
countered in drilling through pockets and 
crevices, in which the diamonds were likely 
to be torn out and lost. 

The shot drill was tried in this district sev- 
eral years ago apparently with no better suc- 
cess, the principal difficulty being that the drill 
could make almost no headway in some of the 
hard flint encountered. There are no authentic 
records available regarding these attempts, but 
they must have been discouraging, or later at- 
tempts would certainly have been made. 

CHURN DRILLING USED IN THE PAST. 

The churn drill is widely used, and is satis- 
factory from a mere drilling standpoint, but 
the records obtained are not reliable. Many 
good mining properties have been condemned, 
and many poor ones recommended on data 
obtained by churn drills. 

The drilling is almost always done by con- 
tract; speed is about the only factor consid- 
ered; and the holes are not cleaned thoroughly 
nor often enough, so a thin rich stratum often 


appears as 4 or 5 ft. of workable ore. This 
would not be so misleading but for the fact 
that the ore-bearing ground, being much softer 
than the rock above or below, is cut much 
easier, so the diameter of the hole at this point 
is greatly enlarged, and shows more ore than 
it should. The jar of the tools and wash of 
the water also tends to enlarge the hole at 
these rich places, and the mineral runs down 
to greater depths, making a false and mislead- 
ing record. With a core drill this is impossible 
as the cuttings are not depended upon for the 
record. 
USE OF THE CORE DRILL. 

The objections above noted, and many 
others, made the need of a core drill very real 
and imperative. The improved methods of 
prospecting, and the growing desire among 
progressive and uptodate operators more thor- 
oughly to exploit and block out their ore 
bodies, will doubtless create a further demand 
for better and more extensive drilling. 

Since a majority of the mines in the district 
are working in deeper hard-ground orebodies, 
the principal difficulties with which the core 
drill will have to contend are the extremely 
hard rock here encountered ; crevices, open and 
mud pockets, shelly flint, etc. It is probable 
also that the difficulty of overcoming local 
prejudice against new methods and machinery, 
and the increased cost of drilling, will be no 
small problem. 

INTRODUCTION OF THE CORE DRILL. 

As a bit of history it is pertinent to men- 
tion here the events that led up to the intro- 
duction of the core drill by this company. 
About a year ago they introduced an innova- 
tion in churn drilling. Their present work- 
ings are at a depth of 240 ft., but an old deep 
drill hole showed ore to a depth of 300 ft. 
The management conceived the idea of install- 
ing a drill underground, in order to save a 
depth of 240 ft. of drilling and the attempt 
was entirely successful. Three holes were 
drilled, showing workable ore to a depth of 
300 ft. The problem of sinking the company’s 
shafts to such an increased depth, and the ex- 
pense attending the opening of new workings 
was such an important one, that it was 
thought best to try to secure more accurate 
information regarding the deeper run of 
ore before attempting extensive operations. 

The ground drilled was limestone and flint, 
and seemed to offer no theoretical obstacles 
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to core drilling, other than extremely hard 
rock, and occasional small pockets. These the 
company was Satisfied could be surmounted 
by the core drill, so they purchased from the 
Ingersoll Rand Company a Davis-Calyx class 
F-1 shot drill. The drill bores a hole 4% in. 
in diameter, makes a 3%4-in. core and has a 
depth capacity of 800 ft. A drilling expert was 
sent to install the drill and train a local crew 
to operate it. 

The drill was lowered into the ground and 
set up without difficulty, and, contrary to all 
prophecies concerning this drill, and the 
usual delays encountered in installing ma- 
chinery under new conditions, it started with- 
out trouble. The driving engine was first 
operated by steam but later by compressed air, 
and ran perfectly with either. 

Five holes have been completed to date, the 
first to a depth of 90 ft. from the floor of 
the mine, or 330 ft. from the surface. The 
others were drilled to an average depth of 
300 ft. The drill is now operating on the 
sixth hole. 

CHARACTER OF GROUND DISCLOSED. 

The character of the strata penetrated was 
white, gray, and brown limestone, white, blue, 
and black flint, varying in hardness in the 
order named, the limestone being the softest, 
and the black flint the hardest; all of the rock 
being similar in character to that found on 
the 240-ft. level of the mine. The black flint 
in this formation is reputed by all men who 
have worked in this mine to be as hard or 
harder to cut with the rock drill than any 
rock in the entire district. The hardest ma- 
terials encountered by the core drill were balls 
or nodules of blue and black flint bedded in 
the limestone. 

Zinc blende, or jack, was the only ore found. 
It occurred in pockets and horizontal seams 
from one to six inches in thickness; vertical 
and inclined fissures; and disseminated 
through the limestone and flint. The only un- 
usual occurrence noted was that disseminated 
through the limestone, something unknown in 
the upper workings of the mine, and rarely 
found anywhere in the Joplin district. 

CHARACTER OF CORES. 

The cores varied in length up to 30 in., 
the average being about six or eight inches. 
The broken nature of the cores was due to 
the numerous cracks and fissures in the rock. 
No difficulty was encountered in picking up the 


broken pices of core, as they readily worked 
into the core barrel, and were held there by 
the solid core coming immediately under. them. 
One of the principal objections to the shot 
drill for this district was in drilling through 
pockets, in which case it was predicted the 
shot could not be kept under the bit, hence the 
drill would not cut. A number of pockets 
were drilled through, some as much as a foot 
and a half in depth, and no serious difficulty 
was noted. 
SPEED OF DRILLING. 

The depth drilled per day of eight hours. on 
the first hole varied from two to eight feet, 
averaging four feet; on the second hole the 
average was 514 ft., on the third, fourth and 
fifth holes, six to seven ft. The best day’s 
drilling on the first hole was eight ft. on the 


second 13ft., and on the last three holes 17 


ft.; the character of the rock was about the 
same in each hole. The increased average on 
the various holes was doubtless due to the 
increased experience of the drilling crew, 
which became better acquainted with the per- 
formance of the drill as the work proceeded. 

Of course the hard blue and black flint 
drilled very slowly, two or three feet per day 
while drilling in them exclusively, being a 
fair day’s work; while drilling in limestone 
15 ft. per day was easily made. One condition 
that prevented faster drilling was the fre- 
quency with which the cores had to be taken 
out. This was mainly due to the broken con- 
dition of the core. After the core barrel be- 
came partly filled with broken core, the pieces 
had a tendency to rotate on each other, thus 
grinding off the ends. The jack being com- 
paratively soft was thus most easily ground 
and lost, so while drilling in ore-bearing 
ground it was necessary to draw the cores very 
frequently. 

Another condition that took time was the 
comparatively low derricks used. The der- 
rick on the first, second, fourth and fifth holes 
was 26 ft. high, allowing a break in the drill 
rods in drawing the tools, of 20 ft. On the 
third hole the derrick was only 21 ft. high, 
necessitating a break every 10 ft. The change 
of rods were 2, 5 and Io ft., thus the time re- 
quired for taking out cores consumed at least 
one-third of the working time of each shift. 

THE COST OF DRILLING. 

The cost of drilling is figured from the sec- 

ond, third, fourth and fifth holes; the first hole 
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being drilled by a highly paid expert, with two 
helpers who were learning the work. All 
the other holes were drilled by one drill-man 
‘and one helper. The labor cost on these last 
four holes was about 95c. per ft.; shot 15c. per 
ft.; bits, 10c. per ft.; power, repairs, etc., 10 
to 15c. per ft., making a total cost per foot of 
$1.25 to $1.30. This seems to be a high cost 
when compared with churn drilling at 80c. to 
goc. per ft., but when the reliability of records 
are compared it is considered, by this com- 
pany at least, a satisfactory and economical 
investment. 
METHOD OF KEEPING RECORDS. 

The cores were kept in boxes five feet 
long holding two cores each, side by side, or 
10 ft. of core. The pieces of core were tagged 
with consecutive numbers, and were thus re- 
corded in the written log of the hole, in which 
the character of the rock, apparent value of the 
ore contents, depth, etc., were noted. For 
the purpose of finding the exact value of the 
ore, the cores containing ore were ground in 
a sample grinder, to a %- or %-size, then 
quartered ; one portion was powdered and as- 
sayed, the other returned to the core boxes 
for future records. 

The performance of the drill for this company 
seems to demonstrate beyond question that the 
shot drill or core drill is eminently practicable 
for this district, at least in the hard-ground 
mines. -The variety of ground encountered in 
these five holes, considering the crevices, 
pockets, and the extremely hard rock, seems 
to be a broad enough test to warrant the above 
conclusion. 

Probably the best plan for using this drill 
in this district would be to drill a hole down 
to the ore horizon with a churn drill, casing 
the hole where necessary, and then take a 
core from the ore formation with the core 
drill. A combination churn- and core-drill rig, 
or two separate rigs operated in conjunction 
with each other, would make the drilling cost 
but little more than churn drilling. Two sep- 
arate rigs would probably be better so that 
both could be in operation on different holes 
at the same time. In such a combination of 
the two methods of drilling advantage could 
be taken of the best features of both drills, 
the churn drill for speed in barren ground and 
the core drill for a reliable record in the ore 
formation. Now that the core drill has 
achieved such practical success in this test, it 


would seem only a question of time until it 
would be in common use in this mining dis- 
trict—Engineering and Mining Journal. 





GASOLINE FROM NATURAL GAS 

Any gas from a sand from which oil is pro- 
duced will yield a profitable amount of gaso- 
line, ranging in gravity to 82 to 96 degrees. 
The gravity depends on the density of the gas 
and the extent to which it must be compressed 
to obtain best results. 

The gas from Bradford sand oil wells is 
known to produce under present stage of de- 
velopment, from 2% to 3% gallons per 1,000 
cubic feet under compression of 275 to 350 
pounds. The gravity of this product is 86 to 
94. Gas from the second or what is known as 
the Watsonville, Kinzua or Tiona sand yields 
a greater percentage of gasoline under lower 
pressure. This is due, so far as pressure is 
concerned, to the normal or natural rock pres- 
sure, which in this particular sand does not 
exceed 300 pounds, while the initial pressure 
of the Bradford sand runs as high as 600 
pounds. The gravity of the oil in the different 
sands has some effect on the gas. 

The second sand oil being lighter, more of 
its qualities that are rich in the hydrocarbons 
are absorbed and carried away in the gas. 
This may be fully demonstrated by letting the 
gas from a dry gas sand circulate through oil 
on its way to the point of consumption, where 
careful rotation will show, in increased ef- 
ficiency, what the oils of different gravity con- 
tribute in heat units toward enrichment of the 
gas. Care must be observed in such tests to 
admit a proper amount of air to secure the 
best results in combustion. 

Gas from the deep gas sands, where the 
initial pressure would reach 800 to 1,000 
pounds, does not yield, under any known sys- 
tem, an appreciable quantity of gasoline. Pos- 
sibly, under pressure nearly equalling that of 
the original rock pressure, an excessively 
volatile product would result, but inability to 
confine and to hold it would make its manu- 
facture impracticable. 

The best results are secured from gas from 
oil wells that are located in what is known as 
Gas Pump territory. On these wells a vacuum 
ranging from 10 to 22 inches, mercury column, 
is maintained. 

WHAT VACUUM DOES. 
This vacuum draws not only the gas from 
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the sand, but converts some of the lighter 
qualities of the oil into a vapor which assimi- 
lates with the gas. This gas under compres- 
sion of 85 pounds, yields 4% to 5 gallons of 92 
gravity gasoline per 1,000 cubic feet. Increased 
pressure proportionately decreases the quantity 
of gasoline and raises the gravity. Under 165 
pounds pressure 1,000 cubic feet of gas pro- 
duced 3 to 3% gallons of gasoline. 

The gravity of the gasoline may be lowered 
to 78 degrees by proper treatment of the gas 
before it is put under pressure. It is a fact 
also that any gas which comes from an oil- 
bearing sand can be made to yield its product 
of gasoline under pressure not exceeding 150 
pounds. There is an increasing demand for 
this high test product. For high speed gaso- 
line engines and for the gas lighting machines 
it has no equal. The belief that the volume of 
gas is not diminished, and that there is no 
deterioration is, in our experience, incorrect. 

The decrease in the volume of gas is in 
proportion to the amount of gasoline extracted 
—varying from Io to 25 per cent. 

Assuming that in the process of compression 
the water and other foreign substances are re- 
moved from the gas, and that no heat units 
are needed to eradicate this waste—there must 
still be deductions made from its former ef- 
ficiency in proportion to its impoverished con- 
dition. It is true that a cleaner, brighter light 
is made from gas from which the gasoline has 
been taken, and it is true, also, that for gas 
engines this gas is superior, there being no 
danger of carbonization, but an additional 5 
per cent. of the impoverished gas will be re- 
quired. 





NON RUSTING OF STEEL IN 
CONCRETE 


The risk of the rusting of steel reinforce- 
ment in concrete has been widely discussed, 
and equally positive statements are made 
that it will and will not rust. The Concrete 
Institute has just issued a draft report upon 
this question. It is affirmed that if proper pre- 
cautions are observed rusting will not occur. 
The materials used must all be of good quality 
and be well and scientifically mixed. The con- 
crete should be mixed fairly wet and well 
packed, so that it fills the mold completely and 
leaves no voids. Sand more or less coated 
with salt should be washed, and salt water 
should not be employed for mixing. The stone 


or other aggregate should be as non-porous 
as possible. The aggregate should all pass 
through a %-in. mesh, and no coating of con- 
crete should be less than % in. Where the 
concrete is much exposed to moisture the 
minimum thicknesses of concrete covering the 
reinforcement should be increased by 50 per 
cent. Paint, oil and thick. rust should be re- 
moved from the reinforcement before it is put 
into its place. It is pointed out that these 
precautions are considered from the point of 
view of corrosion only. 

7 











TESTING FOR GAS IN COAL MINES 

It is well known that the goaves of a coal 
mine are constant sources of danger from the 
collection of gas in them. They are also dan- 
gerous to inspect, owing to falling roof. In 
order to test these places in safety, Joseph 
Smith, inspector in the Phelps-Dodge mines, 
at Dawson, N. M., has invented the apparatus 
shown in the accompanying illustration. In 
using this device, the inspector carries enough 
Y%-inch pipe with him to reach into the dan- 
gerous places. The pump is then connected 
to this pipe and the gas forced into the at- 
tached safety lamp, where the flame is 
watched. If the roof falls while the test is 
being made and the pipe cannot be withdrawn, 
it can be abandoned as a negligible loss. The 
pump can be used with any safety lamp by 
putting the pump discharge against the wires 
and working the pump, but it is arranged to 
fit the Wolf lamp. 

The apparatus can also be used as a demon- 
strating device by taking any small tank, say 
an old fire extinguisher, putting a small quan- 
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tity of gasolene in it and drawing air through 
this tank and through another small tank in 
series, which serves as a mixing and storage 
tank, into a lamp. Any desired flame thus 
can be shown to fire bosses in entire safety. 
—Engineering and Mining Journal. 





COMPRESSED AIR AT HIGH ALTI- 
TUDES 


Mons. G. Trefois, in Revue Universelle des 
Mines, discusses mining conditions at high ele- 
vations, referring for illustration to the Sen- 
tein lead-zinc mines in the French Pyrenees. 
altitude 6,500 to 8,800 ft., and the Caylloma 
silves mines in Peru, altitude 16,000 ft. 

The most noticeable and potent feature at 
these altitudes is the reduced atmospheric 
pressure, this at 8,150 feet being 27 per cent. 
less than the normal pressure at sea level, and 
at 16,300 feet the reduction being 45 per cent. 
The rarified atmosphere detracts from the 
efficiency not only of workmen and animals, 
but also of gas and compressed air engines. 

As now understood, mountain sickness is 
the cumulative result of two physiological 
phenomena: A congestion of blood in the 
lungs, whereby the movements of the chest 
and diaphragm are made more difficult, and a 
more rapid respiration, due to the necessity 
for inhaling a larger quantity of oxygen while 
the atmosphere actually contains less of it. 
It is plain that the effort thus required will 
diminish the amount of useful work that a 
man or animal can render. Relatively slight 
differences in elevation produce marked ef- 
fects. Thus, at Sentein, the Bulard mine at 
8,150 ft. is worked during the summer by 
laborers who during the rest of the year are 
engaged at the Bentaillou mine, at 6,500 ft.; 
the author estimates that the decrease in ef- 
ficiency attributable to the diminished pressure 
of air alone, amounts to about 15 per cent., 
and yet the workmen are all accustomed to 
the conditions from their youth. It is not 
possible to make so close a comparison of ef- 
ficiencies in the case of the Caylloma mines, 
since the men engaged in the mines are mostly 
Indians from the neighborhood, while those 
working at lower elevations are men of a su- 
perior type. The manager of these mines esti- 
mates that the loss of efficiency, as compared 
with workmen at sea level, amounts to about 
50 per cent. 


Exactly parallel results have been noted in 
the performance of horses and other animals. 
At Sentein it required a horse of exceptional 
strength to make two round trips per day, 
carrying a load of 50 kg. (110 lb.) a distance 
of 10 km. (6% miles) and climbing from an 
elevation of 3,260 to 6,520 ft., while in the val- 
ley, ordinary horses could readily cover twice 
this distance, with a load of 100 kg. At very 
high altitudes horses become disabled, and it 
is necessary to resort to mules and burros. 
The usual cost of transporting a piece of ma- 
chinery weighing 350 Ib., requiring a strong 
mule, is $20; pieces of less weight are carried 
on llamas at a cost of $10 per ton. 

Mines at high altitudes are seldom able to 
use coal for fuel, owing to the cost of procur- 
ing it; wood is the common fuel of such 
mines. The effects of altitude are to lower 


the boiling point of water and also to reduce. 


the back pressure of a non-condensing steam 
engine. At 8,150 ft., water boils at 92 deg. 
(198 F.) and the back-pressure is reduced to 
555 mm. (21.85 in. mercury), and at 16,300 ft. 
water boils at 84 deg. (183 F.), the air pres- 
sure being only 415 mm., as compared with 
760 mm. at sea level. 

In regard to gas or gasolene engines, the 
weight of gaseous mixture drawn in at each 
stroke is approximately proportional to the at- 
mospheric pressure, and while the author has 
not studied the question experimentally, he 
estimates that the loss of efficiency in such an 
engine will be about the same as in the case 
of an air compressor, amounting to 17 per 
cent., at 8,150 ft., and 25 per cent. at 16,300 
feet. The efficiency of an engine using com- 
pressed air, owing to the diminished back pres- 
sure, is somewhat increased, but as this ef- 
ficiency, in an air engine working under- 
ground, is seldom over 50 per cent., little of 
the energy lost at the compressor is regained 
through the fact that back pressure is dimin- 
ished. 





The highest railway point in the world is 
claimed for the Morococha branch of the Cen- 
tral Railway of Peru, which reaches an alti- 
tude of 15,865 ft. and has the highest station 
in the world at Ticlo (the junction with the 
main line), 15,665 ft. The maximum grade on 
the line, extending from the port of Callao, is 
4% per cent. 
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Machinery,N.Y. 


PNEUMATIC SCRAPING RIG, 


PNEUMATIC HYDRAULIC APPARATUS 
FOR MACHINE SHOP SCRAPING 

In the construction of precision machinery 
one of the most responsible operations of the 
shop is the scraping of the sliding surfaces so 
that they will fit accurately over practically 
their entire areas. This somewhat tedious 
operation consists in first rubbing the two 
surfaces together and then taking them apart 
and scraping away the initial spots which bear 
traces of contact. Upon rubbing the surfaces 
together again the areas of contact will be 
found to have been increased, but still to re- 
quire successive rubbings and scrapings be- 
fore the contact is satisfactory. The succes- 
sive lifting off and replacing, and the working 
back and forth sufficiently to indicate the con- 
tact make the job a tedious one. 

The apparatus here shown, the cut being re- 
produced from Machinery, was specially de- 
signed at the Jones & Lamson shops, Spring- 


field, Vt., for this service. It is a combination 
hoist and pulling and pushing machine oper- 
ated by compressed air in combination with 
oil, the air applying a pressure upon the oil 
which in turn exerts the required pressure 
upon the operating pistons and ensures steadi- 
ness and precision of operation. It is all 
mounted upon a truck so that it can be con- 
veniently moved from one machine to another. 

A lathe bed and slide to be fitted appear at the 
left of the cut. The machine is securely fas- 
tened to the lathe by the clamps AA as 
shown. The cylinder B is the hoisting cylin- 
der, and cylinder C for the pushing and pull- 
ing. Valve D controls the pressure in cylin- 
der B and valve E in cylinder C. When valve 
D is opened the air enters through pipe F 
into the oil chamber G from which the oil 
pressure is transmitted to the under side of 
the piston in cylinder B. When the piston 
and load is to be lowered the air is discharged 
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and the oil returning to reservoir G by means 
of the small pipe H prevents a too sudden 
drop. 

When the horizontal movement is to be 
used the valve E admits the air pressure either 
to pipe K or to pipe L, from which it is trans- 
mitted to the oil in the reservoir formed by 
the pipes M and V, respectively. When the 
pressure is on N, the piston moves to the 
right, pulling the slide, and when the pressure 
is on M the piston pushes the slide in the 
opposite direction; the air pressure when ad- 
mitted to one side of the piston being released 
from the other side. The pipe P and the 
hand-wheel-operated valve O permit any oil 
that may leak by the piston in cylinder B to 
return to the oil reservoir G. At the upper 
end of pipe P there is a small vent hele per- 
mitting the air above the piston to escape 
when the hoist is in operation. 





CUTTING PROCESSES 

Perhaps there are few things commonly 
done and generically described by a single 
word which can differ in character so widely 
and so essentially as do the various cutting 
devices and operations employed in the indus- 
trial arts and elsewhere. The typical cutting, 
and what the word first suggests, is that 
which is done with a sharp knife. The per- 
fection of simplicity and ease in cutting is 
when we can say of anything that it cuts like 
cheese. 

Next to the knife, and not very near it in 
kind, is the saw. The wedge action of the 
knife is here abandoned at once, and the teeth 
of the saw tear and drag the material. The 
cutting of the grindstone and the emery wheel 
is almost pure abrasion, so that the wear of 
journals and slides is a kind of cutting as far 
as it goes, and when the surfaces become dry 
and the abrasion is rapid cutting is the word 
we use for it. A cold chisel driven by a 
hammer has something of a wedge-like action 
when cutting soft steel or other tenacious 
metal, but when it gets to cast iron it rather 
breaks than pushes the material away; in cut- 
ting stone the breaking of the material is more 
pronounced, and still we call it cutting. Then 
comes the percussion rock drill, which could 
never cut stone as a knife cuts, but still works 
its way rapidly into the rock by its crumbling 
or pulverizing of the material. 

All these ways and means of cutting have 


their special lines of employment, and in these 
lines neither could take the place of the other. 
The rotating twist drill would be worthless in 
a granite quarry, and the percussion rock drill 
could not penetrate steel plates or shape the 
surfaces of castings to precise dimensions in 
the machine shop. The different processes and 
apparatus have developed and have found 
their different employments in obedience to 
specific demands. 

Perhaps nothing ever appeared more clearly 
responsive to an actual and well defined need 
of the worker than did the core drill. It is 
the earth sampler or taster, and tells the plan- 
ner of great works, which will involve the 
cutting away of masses of rock and the pene- 
trating to unfamiliar depths, what material 
will be encountered, so that he may make cal- 
culations and preparations in advance. It also 
tells the seeker for veins and beds of valuable 
minerals to be mined where he would waste 
his labour by penetrating and where he might 
be richly rewarded. 


. 


It is a curious thing that, to meet and satis- 
fy this new requirement, we find cutting in- 
struments and cutting processes still different 
from any of those above enumerated. The 
cutting of the diamond drill may best be char- 
acterized as a scraping action. The surface 
is scratched and the material is dragged away, 
being finely comminuted by the process of re- 
moval, so the result is the same. 

The action of the shot in the Calyx drill, 
the successful and established rival of the dia- 
mond drill, would, at first, seem simple and 
evident enough. The individual shot, of 
course, become rollers, and as they pass over 
the surface, each bearing only upon a minute 
portion at a time, they crush or disintegrate 
by the rolling pressure, and the water washes 
the stuff away. This would seem to be very 
far from explaining the action when cutting: 
through iron and steel, and we do not here at- 
tempt an explanation. Tools, like men, are 
judged ultimately by their record, and the 
records in this case not only of actual accom- 
plishment, but of the cost of it, are indisput- 
able. The records of the comparative costs 
of the cutting or abrasive or crushing ele- 
ments, whichever we may choose to call them, 
give the “shot” drill a vast advantage, ‘es- 
pecially in the production of cores of such 
diameters as would be prohibitive by any other 
means practically available. 
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McDONALD, THE SUBWAY BUILDER 


John B. McDonald died in New York on 
March the 17th. At the time of his death he 
was receiving a salary of $50,000 per annum 
under a five-year contract with the Interbor- 
ough-Metropolitan Company, and though he 
will always be known as the builder of the 
subway he is known throughout the United 
States as a contractor of rare skill and achieve- 
ment. He was a poor Irish lad, with but little 
education, though when he died he was a 
Doctor of Sciences. 

McDonald had a fine personality and was in 
every sense a good fellow; he was exception- 
ally companionable, and these characteristics, 
together with indomitable courage and energy 
led to his success. We learn from his career 
how a poor boy, with limited education, but 
with an abundance of energy and courage and 
no unusual ability, could push himself to the 
front and achieve renown and wealth. He 
was not in the class of shrewd, able, close- 
calculating contractors. His old partner 
Ryan, of the firm of Ryan & McDonald, was 
of this class; McDonald’s great faculty was in 
the pioneer work leading up to and closing a 
contract, in getting financial backing and in 
securing sub-contractors or others to do the 
practical work in the contract which he con- 
trolled. 

An incident of McDonald’s career, which 
has never been published, occurred at the time 
of the building of the subway. The writer re- 
calls distinctly a conversation at luncheon in 
New York when McDonald said that he had 
just attended a meeting of the board where 
the question of deciding the proper lengths 
of the subway stations was up for considera- 
tion. He said that he had much difficulty in 
getting them to increase the lengths of these 
stations. “Make them twice as long as your 
engineers have planned,” said McDonald, “for 
the possibilities are very great. This subway,” 
he said, “will bé too small in a few years to 
take care of the traffic, and the stations will 
all be too small.” This seems to have been 
prophetic, in view of the work which has been 
going on during the past year in lengthening 
the subway stations at an expense far beyond 
what the work would have cost if done when 
the subway was built. 

It is easier to find men who can do good 
work than to find men who can make others 
do good work. McDonald was a director of 
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men. He got the best work out of others; 
he was a man instinctively of high integrity, 
too honest to make a large fortune out of his 
opportunities, too kind, generous and unselfish 
to accumulate. This barefoot boy passed away 
at a time when his career was at its height 
and when he was still young. He was buried 
from St. Patrick’s Cathedral on Fifth avenue, 
New York. One’s friends must be legion to fill 
this cathedral, yet it was packed to the doors by 
an audience that represented all the walks in 
life. It was distinctively a New York crowd; 
the man who carried a pick sat with bowed 
head by the side of the banker or the judge, 
and as the great doors of the cathedral swung 
open and the casket was borne into the aisle, 
preceded by bankers, judges and business men, 
the muffled notes of the cathedral chimes 
sounded the dirge: 


Swift to its close ebbs out life’s little day, 
Earth’s joys grow dim, its glories fade away. 


And at that moment the power that animates 
the subway was shut off, the trains came te a 
standstill and all was dark. 

W. L. SAUNDERS. 





CHANNELING IN SHAFT SINKING 
AND TUNNELING 


In the Engineering and Mining Journal of 
March 18, the statement is made that Mr. G. 
E. Wolcott has proposed a method of break- 
ing ground in shaft sinking, drifting and stop- 
ing by the use of channeling machines, and it 
is suggested that the channeling machine used 
in quarries might replace the usual rock drill. 

The suggestion is not new, as the Patent Of- 
fice records bear ample proof. One of the 
original patentees on this subject proposed a 
plan by which a series of concentric channels, 
some 3 inches in width each, might be cut in 
the face of a heading or shaft and the material 
removed en bloc. The difficulty in this, as in 
all cases where channels are to be cut in rock, 
is to provide a machine for the purpose. It is 
an easy matter, for instance, to channel stone 
in quarries or open cuts where the space is 
unlimited and where the channeling is usually 
downward. Machines for this purpose are 
mounted on a track, they weigh several tons 
and consume from 15 to 40 H. P. in operation. 

Channeling downward is the easiest way to 


channel, because the weight of the reciprocat- 
ing parts aids the cutting. The greatest diffi- 
culty involved in any kind of channeling is to 
maintain the bits against a force of blow 
which is consistent with rapid progress. The 
wide use of channeling machines in quarries 
is due to the fact that the kind of stone quar- 
ried is usually soft or crystalline in structure, 
as for instance, marble, limestone and sand- 
stone. Little or no progress has been made in 
channeling granite, because the material is 
hard and the progress slow, a hard blow on a 
chisel point working in an open channel re- 
sulting in steel breakages which make it neces- 
sary to either reduce the force of the blow or 
enlarge the width of the cut so as to admit of 
heavy steels, either of which alternatives en- 
tails slow progress and prohibitive expense. 
It is because of this that the harder rocks can 
be quarried at less expense by the usual pro- 
cess of drilling and blasting. 

Another difficulty is that a machine to do ex- 
peditious channeling in a mine or heading 
occupies so much of the space that it is in the 
way when mucking is done, or when the ma- 
terial is removed. It must be taken entirely 
out of the way or shunted off on a siding. 

It is really a mistaken idea that there is 
anything practical about channeling the rock 
out of a heading. It can be done, but it costs 
money to do it and that makes it prohibitive. 
Nobody is likely to pay a high price in mining 
work in order to get smooth walls to his tun- 
nel or shaft. What is wanted is progress in 
excavation, economy of work and not aesthetic 
conditions. It is plain that dynamite when 
exerting its influence in a drill hole will aid 
in removing rock cheaper and better than a 
channeling machine. The channeling machine 
belongs to a class of work where saving of the 
rock taken out is important and where the 
shock of the blast might be serious. 

This brings us to the consideration of a lim- 
ited amount of channeling in order to reduce 
the shock of blasting, and here is the practical 
line on which to work. Instead of seeking to 
cut out the entire heading let the channeling 
be directed to make, say, a single cut in the 
heading, through the center vertically or hori- 
zontally, or at the bottom, as preferred. This 
channel might not be over 2 or 3 inches in 
width, but when made into the face it would 
make a double bench out of the heading. It 
would be a release line for the blasting to 
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work to. It should reduce the shock and the 
amount of powder required. This cut or chan- 
nel is so simple that it can be made with a ma- 


chine which is little more than a big rock drill , 


working radially on a column or bar. Such 
a machine can be channeling while the rock 
drills are putting in the side holes, so that the 
whole operation is co-ordinate. A machine 


’ in this class, known as the Radialax, is used 


expeditiously in coal mines and in headings 
where the material is reasonably soft. It is 
hoped that its adoption will extend to rock 
headings and in that way substantially reduce 
the brutal shocks of heading blasts and mini- 
mize the liability of falls in mines which are 
frequently due to constant, heavy blasting. 
W. L. SAUNDERs. 





FOR CONTINENTAL RECIPROCITY 

The reciprocity negotiations which are 
now under way between the United States 
and Canada are believed by many and will 
undoubtedly mark the beginning of an inter- 
national agreement between the Republics of 
the western hemisphere, whereby free trade 
will be established and all restrictions of trade 
removed between these countries. Such an 
agreement cannot fail to result in a closer 
union of the countries concerned and do more 
towards their pan-Americanization than all of 
the other movements combined that have been 
inaugurated towards this end. At the present 
time the United States is combating with the 
problem of the high cost of living and seek- 
ing by legislation a means to reduce the prices 
on commodities controlled by monopoly. On 
the other hand the Latin-American countries 
afford the most promising export field for 
the industrial products of the States and ‘if 
the barriers of trade were removed these pro- 
ducts would find a greater field here and be 
able to compete more satisfactorily with 
manufacturers of Europe. The mineral and 
agricultural products of Mexico would find a 
ready sale in the markets of the United 
States and with the vast opportunities which 
the country affords in this direction a great 
development would take place. Not only 
would this movement be true of Mexico but 
all of the Latin-American countries and a 
trade would be induced which would be profit- 
able to all nations concerned. The removal 
of the high import duty on zinc ore by the 
United States and the admission of manufac- 
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tured steel commodities free of duty by Mex- 
ico, would result in an increase in trade along 
these lines amounting to millions of dollars 
annually and the same would be true of other 
commodities. It is to be hoped that this reci- 
procity movement which is now under way 
will not stop with Canada but spread through- 
out Latin-America as it would mean the be- 
ginning of a new era of commerce between, 
these countries—Mexican Mining Journal. 





DR. RAYMOND RESIGNS 


The resignation of Dr. Rossiter W. Ray- 
mond as secretary of the American Institute 
of Mining Engineers has been accepted by the 
council of the society. He is thus relieved 
from the onerous executive duties which have 
steadily increased and which suggested ex- 
tensions of the societiy’s work must still fur- 
ther augment. Dr. Raymond has been ap- 
pointed secretary emeritus of the council, his 
services being retained for special editorial 
and other duties. We could wish that with 
his marvelous literary facility he might be 
able to make some valuable and enduring con- 
tribution to the world’s treasures of autobio- 
graphy and reminiscence. 

Dr. Raymond was one of the founders of 
the Institute and in 1871 was elected vice- 
president, becoming also president the same 
year upon the resignation of David Thomas 
and being successively re-elected in the three 
following years. He has been secretary of the 
society for 28 years. 

Dr. Joseph Strothers, the new secretary, has 
been connected with the institute as assist- 
ant secretary for eight years and as editor for 
five of those years. He was editor of Min- 
eral Industry for four years and for many 
years was on the teaching staff of the de- 
partment of metallurgy of the School of Mines 
of Columbia University. 





EUROPEAN TUNNELS 


The Loetschberg tunnel is approaching com- 
pletion, the headings having met March 31st. 
Advancing at the rate of 27 feet a day on the 
north side and 19.3 feet on the south side, the 
tunnel has been driven with remarkable uni- 
formity of progress. On the north side 
water continues to flow’ at the rate of 
nearly 50 gallons per second, and the 
temperature is 81 degrees, Fahr., while on the 
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‘south it rises to 90 degrees. The French are 
preparing a project for driving another tu..nel 
through Mont Ceuis at a much lower level, at 
the same time reducing the gradients of the 
approaches. Angther tunnel in course of con- 
struction and offering interesting features is 
the one through the Pyrenees connecting Aix- 
les-Thermes on the Midi line with Ripoll in 
Spain. From Aix-les-Thermes the railway fol- 
lows the Merens Valley, and then, to avoid the 
heavy gradients at Saillens, it makes a com- 
plete turn round the Sagnens mountain. The 
line is then cut through the mountain sides 
until it reaches the Hospitalet Station. Over 
this part of the route the line is carried 
through short tunnels and under rock to pro- 
tect it from snow and avalanches. From Hos- 
pitalet begins the biggest part of the undertak- 
ing, consisting of a tunnel 5,330 m. long 
through Puymorens. On the Spanish side good 
progress is made through granitic rocks; but 
on the Hospitalet side the schist rocks contain 
considerable quantities of water, which necessi- 
tates timbering, and the walling and roofing of 
the tunnel with concrete. It is expected that 
the new Trans-pyrenees line will be complete 
in four or five years. 





AIR CONDITIONING 

The mechanical control of the atmospheric 
conditions in buildings is of comparatively re- 
cent origin. While the necessity for pure air 
within enclosures has been recognized for 
- many years, efforts have been chiefly confined 
to delivering outside air without treatment 
and to removing vitiated air, little attention 
having been given to the quality of air sup- 
plied. It seems to have been the idea that as 
long as the quantity of air suplied to a building 
was sufficient all requirements had been met, 
and there there was either no neeed of con- 
trolling the quality of the air or that such con- 
trol was too costly to undertake. Now, how- 
ever, it is recognized that efficient air con- 
ditioning really involves the regulation of tem- 
perature, of humidity and of purity. A sup- 
ply of clean, fresh air, properly tempered, has 
a decidedly beneficial effect on the health of 
the operatives in a factory, and hence upon the 
amount and character of the work turned out. 
In foundries, storage-battery plants, potteries 
and various other manufacturing establish- 
ments, it is necessary to remove fumes or 
dust to protect the workmen. Aside from this 
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hygienic aspect it is well known that in cer- 
tain factories the successful operation of the 
manufacturing processes is to a large extent 
dependent upon the atmospheric conditions in 
which the work is conducted. This is éspe- 
cially true of the manufacture of textiles, 
gelatine products, photographic films and 
confections. In other places, such as coal 
mines and flour mills, the removal of fine par- 
ticles of floating dust is imperative to prevent 
explosions, and it is -in connection with the 
prevention of coal-mine explosions that air 
conditioning becomes such an important ques- 
tion. In cities where air is polluted by dust 
and smoke, no system of air conditioning can 
be complete that does not involve the use of 
air purifiers which consist either of cloth filters 
or of washers; the latter removing dust or 
other floating matter, and to a certain ex- 
tent the soluble gases, by means of sprays or 
films of water. Air can be supplied to build- 
ings by mechanical means with great uni- 
formity as to quality and quantity, and in many 
cases the increased efficiency of employees 
more than offsets the cost of installation of 
the necessary ventilating plant—Enginerring 
Record. 





WORLD’S GLYCERINE SHORTAGE 
By W. CuLten.* 


Most people know that the basis of the ex- 
plosives which are consumed on the Rand, and 
indeed throughout South Africa as a whole, 
is nitro-glycerine. One might even go fur- 
ther and say the same holds for mining 
throughout the world, but this was not always 
so. In spite of the invention of compositions 
which were alleged to be many times as strong 
as nitro-glycerine, this body and explosives 
having it as their base now occupy a position 
which for rough and ready work is absolutely 
unchallenged, and will probably remain so. 
Nitro-glycerine, as you know is made from 
glycerine, which is a by-product of the soap 
and candle industry. It is not so very long 
ago since it was run to waste, and this con- 
tinued until indeed nitro-glycerine found its 
place in the world of explosives. Now it has 
a value of £100 to £110 a ton, and the rea- 
son for this phenomenal advance may well 


*From the Journal of the Chemical, Metal- 
lurgical and Mining Society of South Africa. 


























be asked. The question is easily answered. 
Quite apart altogether from the unique position 
of nitro-glycerine explosives as compared with 
others, their consumption as a class has in- 
creased enormously during the past two de- 
cades, but the phenomenal increase has been 
during the past decade. Every power which 
has a standing army has adopted- powder 
which contains nitro-glycerine in greater or 
lesser proportion. This applies to the Jap- 
anese, among others, and Dr. Weiskopf is now 
manager of the factory where the explosives 
are made for the navy. Then, take our own 
South Africa. Within the last ten years the 
consumption has more than doubled; in Can- 
ada during the same period it has probably 
quadrupled, and even in the older European 
states the increase during the same period 
has been phenomenal. Then the Panama canal 
itself could take the entire production of Mod- 
derfontein or Somerset West. All this in- 
crease would not matter so much if the in- 
dustries from which glycerine comes as a by- 
product were expanding correspondingly, but 
this is not so. People may be using more 
soap, but it is questionable whether they are 
using more candles. At any rate there has 
not been an expansion corresponding to that 
in the consumption of explosives, so the only 
thing which could possibly happen has hap- 
pened. There is a shortage and prices have 
soared up. Some people are unkind enough 
to advance other reasons, but the one I have 
given is the true one and can be verified by 
independent examination. The position in a 
very short time, if it is not to-day, is that 
there is not enough glycerine to go around. 
The outlook is exceedingly serious, and that 
is why I sound this note of warning. People 
in the “know” have been trying to find a sub- 
stitute for blasting gelatine for the past few 
years, and I am giving away no secret when I 
say that none has been found as yet, nor do 
I think it will be. Gelignite and gelatine dy- 
namite do not offer so much difficulty, but I 
cannot give you the composition of any of the 
“substituted explosives” because I do not know 
them myself yet. I am safe in saying, how- 
ever, that the existing processes at Modder- 
fontein will be profoundly altered, as they 
will be in almost every factory in the world. 
How about mining? If a substitute for blast- 
ing gelatine is not found will our mining 
methods want modifying? My impression is 
that they will want profound modification. We 
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shall have to find this out, and it is impera- 
tive that we start doing so now, for the 
changes which I have indicated will come 
about very soon. I appeal to mine managers 
and others to let us have facilities for carry- 
ing out experiments, and to assist us in every - 
way they can, because although I am rather 
the reverse of an alarmist I must give it as 
my considered opinion that the position is a 
most serious one. Certainly explosives will 
not be lower in price for a very long time to 
come. 





MAKING PERFECT BLUE PRINTS 

Many novel and patented devices have from 
time to time been designed for the purpose of 
ensuring clear blue prints when printing in 
large frames. One of the simplest of these 
has been in use in a Belgian factory for many 
years, and has proved satisfactory in every 
way. In this factory the prints, which are in 
many cases of huge steam engines, have to be 
made an exceptionally large size, and the 
difficulty of ensuring perfect pressure of the 
paper in the frames is overcome by using thin 
rubber cushions the size of the frames, which 
are placed between the paper and the wooden 
back. Air is then blown into these cushions 
by means of the mouth, which gives just suffi- 
cient pressure to ensure perfect contact, with- 
out bulging the wooden back or the large glass 
front of the frame. By using this simple de- 
vice the largest prints can be produced with 
perfectly sharp lines all through, and spoiled. 
and blurred prints are entirely avoided.—The 
Dodge Idea. 





SPIDER-WEB FISHING NETS 

It is no longer possible to doubt that the na- 
tives of New Guinea use spider-webs for fish- 
ing-nets. A medalist of the Royal Geological 
Society, who has been traveling in New 
Guinea, reports that the natives bend the tip 
end of a long bamboo rod in such a way as to 
make a loop five or six feet in diameter. They 
set up this arrangement in the forest where. 
the spiders are thickest, and wait for the insect 
to weave her web in the loop. The web has a 
mesh about one inch square at the outside, 
which gradually decreases in size to not more 
than an eighth of an inch square at the cen- 
ter. The native uses this as a scoop-net as he 
stands in the stream and dips the fish out as 
they come near. It is strong enough to hold 
fish weighing a pound. The spider which 
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makes it has a body about the size of a’ small 
hazelnut, with legs that spread out two inches. 





WATER IN MINES 

The depth at which water may be reached in 
an undeveloped mine, and the amount that 
will be present when it is reached are very un- 
certain. At many mines the water-level is 
surprisingly near the surface; altitude and 
topography have little influence. For instance, 
on Mount Union, southeast of Prescott, Ari- 
zona, the water-level in mines not drained by 
adits is close to the surface-~ This is at an 
altitude ‘of nearly 8,000 ft., though down’ the 
valley of the Hassayamipa river, which heads 
on Mount Union, there are mines over 200 it. 
deep in which no water has been found. Some 
mines make a large volume of water between 
the surface and the 1,000-ft. level, but little or 
none below that depth. The Silver Islet mine, 
situated on a small island in Lake Superior, 
was worked to a depth of 500 ft., and was a 
remarkably dry mine. 





COSTLY COMPRESSOR SAVING 

In driving the Rivermont Tunnel on the 
Lynchburg cut-off of the Southern Railway, 
as described in a recent issue of Engineering 
Record, an unfortunate experience resulted 
from the use of steam instead of compressed 
air. A section of tunnel 360 ft. long, driven 
with much difficulty, was lost as the result of 
a fire which destroyed the crown timbering 
and threatened for a time to wreck the entire 
tunnel. A _ steam-shovel operated by steam 
had been allowed to stand in one place for 
some time, with the result that the timbering 
immediately above was dried out and took fire 
either from a spark or from the heat of the 
exhaust. An air-compressor plant had been 
installed, but the capacity was not great 
enough to supply both the drills and the shovel, 
and steam was therefore used for the latter in 
preference to installing an additional compres- 
sor. The decision to use steam was believed 
justified because of the large amount of wa- 
ter in the ground, resulting in thorough sat- 
uration of the timber as soon as it was placed. 
Had there been no change in the ground con- 
ditions the use of steam in the shovel might 
have been unattended by mishap, but the driv- 
ing of the tunnel served to drain the water 


from the ground, and the creation of air cur- — 


rents through the tunnel after the headings 
met tended further to remove the moisture. 
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NOTES 


A mixture of Pintsch gas with air is ex- 
plosive within a gas percentage range of 5 to 
13 per cent., and it develops its maximum 
power at about 9g per cent. 





Mineral wool is glassy slag blown by com- 
pressed air into minute hair-like shreds. It is 
used as a non-conductor of heat for fireproof- 
ing and similar purposes. This is entirely dif- 
ferent from steel. wool, which consists of very 
fine steel shavings mechanically produced. 





Experiments made by Russian investigators 
prove conclusively, according to Practica! 
Electricity and Engineering that rubber is best 
preserved by immersion in distilled water. 
The preservatives tried were distilled water; 
lime water; soda, glycerin, carbolic, and boric 
acid solutions; alcohol; ammonium carbonate 
and benzine vapors; air; and vaseline and 
talcum powder. 





A flight of stairs has been erected in Paris 
over which 14,000,000 persons have shuffled 
without so much as scratching the surface. 
These steps are almost as imperishable as if 
they had been built of huge diamonds, for in 
the concrete of which they are constructed a 
generous proportion of carborundum has been 
introduced, and since: carborundum is almost 
as hard as the diamond, it has given the con- 
crete a wearing quality which no marble or 
granite could possibly approach. 





A power transmission plant is being erected 
at Lauchhammer, Germany, designed to gener- 
ate current for transmission at a pressure of 
110,000 volts, which is stated to be the highest 
voltage used for power transmission in Europe. 
The current transmitted is three-phase; the 
generator pressure is 5,500 volts, which is 
transformed up to the transmission voltage by 
four transformers, each of 6,800 kilowatt ca- 
pacity. 





According to Consul General Alexander M. 
Thackara, of Berlin, the greater number of 
factories use acetylene for welding in prefer- 
ence to hydrogen. Although the prices of 
acetylene and hydrogen are practically the 
same, German engineers claim that it requires 
from three to five times as much hydrogen as 
acetylene to do a given piece of work, while 














hydrogen is not suitable for welding pieces 
more than 0.215 in. in thickness. 





In the molten state aluminum absorbs nitro- 
gen; the hotter the metal the greater is the 
absorption. The absorption of nitrogen from 
the atmosphere may be readily appreciated if 
a mass of aluminum skimmings be wet with 
water. Within a short time the mass will 
smell strongly of ammonia, showing that the 
water has been decomposed by the aluminum 
and formed ammonia from the nitrogen in it. 





The term Baume gravity, which is in fa- 
miliar use among petroleum operators and re- 
finers, is apt to be confusing to those who are 
not acquainted with the method by which the 
system of units was established. For liquids 
lighter than water, among which is mineral 
oil, the Baume measurements are opposite to 
those of specific gravity. That is to say, the 
greater the specific gravity of the oil, the 
lower the Baume measurement, and vice versa. 





Lifting gravel from a depth of about five 
hundred feet by means of compressed air is 
soon to be attempted on the property of the 
Crowley Brick Company, near Crowley, La. 
A pipe and device, such as are used in bring- 
ing oil to the surface in wells in Texas and 
Louisiana, are being installed by L: L. Lyons 
and John Burgin, who are experienced men in 
oil lifting operations. It is claimed that the 
gravel can be lifted from this great depth at 
comparatively small cost. 





The loss of power in a gas engine owing to 
its installation at considerable elevations above 
sea level may be roughly estimated at about 
31%4 per cent. for each thousand feet. The 
decrease in barometric height is about one 
inch for 950 feet of altitude. This means that 
the weight of a given column of air will de- 
crease by about one-thirtieth at the same time 
The weight of fuel taken in per revolution we 
may assume will be decreased in the same ra- 


tio, and also the number of heat units avail- 
able. 





In order to make his storage battery abso- 
lutely fool-proof, Mr. Thomas Edison devised 
a machine for abusing the battery in every 
known way, but Mr. Edison had to admit that 
when it came to inventing methods of abusing 
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electrical apparatus, he could not compete with 
the “fool” operator. Try as he would to fore- 
stall every conceivable method of injuring the 
apparatus, some stupid man would devise a 
new and unthought of method for putting it 
out of business. 





A motor fuel for aeroplanes should be 
chemically pure, of the lowest possible specific 
gravity, of the highest possible heat productiv- 
ity, free of constituents with a high boiling 
point, and should not deposit any soot in the 
mechanism. The new petroleum product, 
aerobenzine, is of exceptional value. Its specific 
gravity should be from 0.620 to 0.590, and it 
should boil with the heat of the hand. The 
lower its specific gravity the purer it is. Aero- 
benzine must be kept in thick-walled hermeti- 
cally sealed vessels that can stand great pres- 
sure. 





From recent experiments in Germany it ap- 
pears that, at a sufficiently high temperature, 
every kind of glass is completely soluble in 
water. Upon pressure, glass dissolves in 
water at 410 degrees, F. Seawater at a depth 
of 660 feet will not boil at that temperature, 
and if it penetrates the earth’s crust where 
the temperature is equally high it will, apart 
from the pressure, liquefy the silicates or 
glassy rocks. The experiments point to the 
conclusion that at a depth of about five miles 
silicates in contact with water are virtually 
liquid, and that the level of aqueous fusion is 
five times nearer the surface than is that of 
igmous fusion. 





The total output of all the air compressor 
plants employed on the Panama Canal work 
during the year ending June 30, I910, was 
227,203,513 cu, ft. of free air and the average 
cost was 4.03 cts. per 1,000 cu. ft. 

Compressed air sewage ejectors were in- 
stalled a few years ago in Guildford, England, 
to raise sewage from low lying areas and per- 
mit it to discharge into the basins at the sew- 
age treatment works. There are eight of these 
ejectors in use with capacities ranging from 
50 to 1,200 gals. per min. The compressed air 
for operating them is furnished by a power 
station, located adjacent to the town refuse 
destructor. The waste heat from this destruc- 


tor generates sufficient steam to drive the air 
compressors which raise the sewage. 
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LATEST U.S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


MARCH 7 
SUCTION AIR- ae. ALEXAN- 


is b 
q CONTROL-VALVE FOR WATER- 
JACKETED PUMPS. WALTER V. TURNER, 

Edgewood, Pa. : 

1. The combination with a water jacketed 
pump for compressing fluid, of means governed 
by the starting and stopping of the pump for 
controlling the admission of water to the water 
jacket of the pump, said means being also 


985,792. 
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985,986. MEANS FOR REMOVING AIR FROM 
HYDRAULIC TRANSMISSION- — Ru- 
DOLF EISERMANN, Berlin, German 

986,048. APPARATUS -FOR REGISTERING 
THE FLOW OF FLUIDS. ALFRED J. DIESCHER, 
Pittsburg, Pa. 

986,098. PNEUMATIC OPERATING DEVICE 
FOR STREET AND STATION INDICATORS, 
Perry T. SPINDLER, Chicago, IIl. 

986,122. VALVE MECHANISM FOR AIR- 
COMPRESSORS. JOHN ASsTROM, Fort Wayne, 


Ind. 

986,160. PNEUMATIC-HAMMER. CHARLEs B. 

FRENCH, Kingston, Pa. 

986,168. LOCOMOTIVE TRACK-SANDER. JonHn 

H. HANLON, Somerville, Mass. 

1, Ina pneumatic track sander the combina- 
tion of a substantially horizontal conduit lead- 
ing to an air nozzle, a screen located in said con- 
duit and a second conduit entering said first con- 
duit at a point just behind said screen and sub- 
stantially parallel to said screen. 








: 


985965 
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adapted to cut off the admission of water upon a 
pre-determined reduction in the pressure of the 
compressed fluid. 

985,945. VACUUM- ~~ ‘arm 
SHEA, Philadelphia, 

985,957. RECHIVING.” APPARATUS FOR 
PNEUMATIC-DESPATCH SYSTEMS.  Har- 
OLD D. WATERHOUSE, Norfolk Downs, Mass. 

985,965. PNEUMATIC CLEANING APPAR- 
ATU ErRNeEst L. B. ZIMMER, Minneapolis, 


Minn. 

985,966. DEVICE FOR TAKING MOISTURE 
OR OTHER VAPORS OUT OF GASES. 
Horace W. ARNOLD, Vancouver, Wash. 

985,972. TRACK-SANDING DEVICE.  Frep- 
ERIC D. BOWEN and MENAN C. HAGLER, Monett, 
Mo. 


JOHN FRANCIS 


986,293. TUNNELING AND SHAFT-BORING 
MACHINE. FRANKLIN M. ILER, Denver, Colo. 

986,403. SUCTION CLEANING-MACHINE. 
Davip P. Moore and SAMUEL B. Pack, Wash- 
ington, D. C. 

986,423. FLUID-METER. EpGar P. COLEMAN, 
Buffalo, N. Y.; Robert H. Coleman, adminis- 
trator of said Edgar P. Coleman, deceased. 


MARCH 14. 


986,495. PROCESS OF MAKING GAS. JosHuA 
JoHN Nrx, Alhambra, Cal. 
1. The method herein described, of making a 
combustible gas, which consists in precipitating 
carbonaceous material into a receptacle, heating 














said carbonaceous material with a restricted sup- 

ply of air, inducting into said receptacle a supply 

of powdered carbon by aid of a partial vacuum, 
and supplying to said first-mentioned carbon and 

said powdered carbon. within said receptacle a 

supply of steam. 

986,502. ROTARY COMPRESSOR. AMANDUS 
CHARLES ROESSLER, Wandsworth Common, 
London, England. 

986,577. APPARATUS FOR THE PRODUC- 
TION OF COMPRESSED AIR. MICHAEL 
KIRILLOWITCH KIRILLOFF, Bakou, Russia. 

1. The combination, in apparatus for the pro- 
duction of compressed air, of a bottomiess bell, 
a tubular extension connected at the upper end 
thereof, a closing cap for the upper end of said 
tubular extension, and a concentrically arranged 
receptacle within the aforesaid tubular extension 
fitted at its lower end with a valve for effecting 
communication between the bottomless bell and 
said concentric receptacle, substantially as set 
forth. 
986,663. ARTIFICIAL-GAS BURNER. 

WEINTZ, Cleveland, Ohio. , 

1. A gas burner, comprising three concentric 
tubes having a common orifice, a gas supply pipe 
connected with one of the tubes, an air supply 
pipe connected with another of the tubes, the 


JACOB 
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rounding channel in communication with the 
chamber, a steam pressure outlet from the chan- 
nel, a piston chamber and a piston therein, ad- 
justable means to limit the piston’s movements, 
resilient means to force the piston to close the 
steam pressure entrance, and cushion its return 
movement; an air pressure entrance to the piston 
chamber, a spindle valve adapted to close said 
entrance, and a diaphragm operative by air pres- 
sure to move away from the spindle valve and 
open the air pressure entrance to the piston 


chamber. 
MARCH 21, 


987,137. APPARATUS FOR BLOWING GLASS 
CYLINDERS. Harry F. HItTNeEr, Mount Ver- 
non, Ohio. : 

987,158. POWER-GENERATOR. Wrtu1am J. 
NEILSON, Elmhurst, N. Y. 

1. A generating chamber, a perforated mixing 
chamber therein, means for injecting air into 
said mixing chamber, means for injecting hydro- 
carbon into said mixing chamber including a 
coil surrounding said mixing chamber, and means 
for injecting water into said generating chamber 
including a perforated coil surrounding the said 
mixing chamber, for the purpose and substan- 
tially in the manner described. 





PNEUMATIC PATENTS MARCH 14. 


third tube being divided into a plurality of longi- 

tudinal passages communicating at their outer 

ends with the atmosphere, and means for con- 
trolling such communication. 

986,672. COMBINATION PRESSURE-GAGE 
AND PUMP CONNECTION FOR PNEU- 
MATIC TIRES. Davis BarNnarpD, Los An- 
geles, Cal. 

986,752. BLOWING-ENGINE OR COMPRES- 
SOR. Gustav B. PreTscHE, Philadelphia, Pa. 


986,797. STEAM, AIR, AND WATER TRAP- 
VALVE. - JoHN E. BOEGEN, Berwyn, IIl. 
986,907. RESPIRATORY APPARATUS FOR 


FIREMEN OR OTHERS. CHARLES E. CHAPIN, 
Elmhurst, Cal. 

986,949. PNEUMATIC HOISTING-ENGINE. 
JoHN S. SHIELDS and WILLIAM LAMB, Detroit, 


Mich. 

986,969. VEHICLE-SPRING. CARLOS ESCA- 
—— and Jose Patricio SrrGapo, Merida, 
Mexico 


986,970. AIR-LOCK. Wriiu1Am H. FLAHERTY, 
New York, N. Y. 

987,080. STEAM AIR-PUMP GOVERNOR. 
Witut1AM K. RANKIN, Philadelphia, Pa. 
1. In a steam. air-compressor governor, a cham- 

ber having a steam pressure entrance, a sur- 





987,160. CONSTANT-PRESSURE INTERNAL- 
COMBUSTION APPARATUS. EpwarpD P. 
Noyes, Winchester, Mass. 

1. A generator for constant-pressure internal- 
combustion motor-systems comprising a closed 
combustion-chamber, a burner at the entrance 
thereof having passages for compressed air and 
fuel, an automatic resistance-valve at said en- 
trance operated by the pressure of one of said 
fluids for controlling one or more of the fluids, . 
and means in the path of one of the fluids imme- 
diately back of the point of issue thereof for pro- 
ducing a twisting motion of said fluid in the cora- 
bustion-chamber, 

987,248. DEVICE FOR FEEDING LIQUIDS. 
Cart MARTINI, Berlin, Germany. 


987,454. AIR-BRAKE. JoHN W. ERSKINE, 
Mount Hope, W. Va. 

987,475. WATER-DISTRIBUTING SYSTEM. 
HERBERT EDWIN Martin, Colorado Springs, 
Colo. 


1. A water distributing system, comprising 2 
tank adapted to be immersed in water, and hav- 
ing on its inner side near the bottom a ball valve, 
a pipe ieading from near the bottom of the tank 
out through the top thereof and provided with a 
faucet, an air pipe leading from the top of the 
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tank, a compressed air tank to which the air pipe 
is connected, an air pump, a flexible pipe con- 
necting the pump with air pipe, and valves in the 
air pipe, one on each side of the connection of 
the pump with the said pipe, the valve farthest 
from the air tank being a three-way valve and 
having an opening in its casing with which one 
of the ports of the valve is adapted to register. 

987,575. PNEUMATIC ACTION FOR MUSICAL 

INSTRUMENTS. OrTTo HIGEL, Toronto, On- 

tario, Canada. 

- 987,679. AIR-LIFT DISPLACEMENT PUMP. 

FRANK S. MIuuer, Indianapolis, Ind. 

1. -In a displacement pump system, the com- 
bination with a pair of tanks having inlet and 
delivery pipes, and a compressor having delivery 
pipes leading into the two tanks, of a valve for 
controlling flow of air to and from said tanks, 
an air meter arranged between the compressor 
and said valve, and intermediate connections be- 
tween said meter and valve for controlling th 
movement of the valve. 


MARCH 28. 


987,729. LIQUID AIR-LIFT. <AvuGust LONG, 
Richmond, Va. 

987,820. VACUUM CLEANING APPARATUS. 
PITMAN W. PARKER, San Diego, Cal. 

987,837. APPARATUS FOR DRYING GRAIN. 
GRAY STAUNTON, Chicago, IIl. 

987,870. PUMPING MECHANISM FOR VAC- 
UUM-CLEANERS. ABRAHAM LINCOLN FRAME, 
Reading, Pa. 

987,912. AIR-COMPRESSOR. WILLIAM PRELL- 
Witz, Easton, Pa. 

987,938. HEAT - ACTUATED GAS- PUMP. 
CHarues A. ANDERSON, Chicago, IIl. 

987,968. METHOD OF SIPHONING FLUID. 
ROWLAND W. Davies, Pittsburg, Pa. 

987,990. CONTROLLING DEVICE FOR PNEU- 
MATIC PIANO-PLAYERS. HEnNry S. HORN- 
BECK, Elizabeth, N. J. 

988,158. SUCTION DUST-REMOVING APPAR- 
ATUS. Harry WHITFIELD,London, and SAMUEL 
LAING WHITFIELD, Bedford Park, England. / 
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A Two-Stage Compressed Air Gathering Locomotive—one of twenty built for 
the Pittsburg-Buffalo Company. Wireless, Sparkless. Two-stage features add 
fifty per cent. to the efficiency and reduce the cost of installation, making our air 
haulage the most economical as well as the safest, cleanest, handiest and most 
dependable mine haulage in the world. 


address H K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 














|| LOCOMOTIVES 


OF EVERY DESCRIPTION 





Compressed Air Locomotives 


for Mine and Industrial Service 


BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, Pa, U.S.A. 


Cable Address—‘BALDWIN PHILADELPHIA” 
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demand. 


HIS is the specialist’s age. 


The man who claims to know all about everything is not in 


The paper that claims to reach the coal operators, the zinc industry, and the entire mining 
field, like the famous kimona, covers everything and touches nothing. 

The Black Diamond covers only one branch of the min- 
ing field, and that is the coal industry. 

Machinery manufacturers, who have used our advertis- 
ing space for MORE THAN TWENTY YEARS, say that we reach 
the coal mine operators, mine managers and mine superin- 
tendents more thoroughly than any other paper. 








LET US QUOTE YOU RATES. 
CHICAGO, Manhattan Building. 
NEW YORK, 29 Broadway. 


PITTSBURGH, 1502 Oliver Building. 


COLUMBUS, 509 Bounson Building. 











TRA 








McNab & Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 
many peace been specialists in the manufacture of EX- 
EAVY, HIGH PRESSURE and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 
very promptly 
You will find these fittings illustrated in our 1909, roth 
edition catalog, copy of which we will be pleased to send 
upon request 
All of our valves are thoroughly tested and inspected 
before leaving our factory. 
4 «6We solicit your orders and inquiries. 


Souseaeny 50-56 John 7. N. Y. 


Factory { Paterson, N. J. 



























CLASSIFIED BUYERS’ GUIDE 


Air Cylinder Oil. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Chicago Pneumatic Tool Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Standard Oil Co. 
Vacuum Oil Co. 

Air Lift Pumps. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery o. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
MecKiernan-Terry Drill Co. 


Westinghouse Air Brake Co. 


Air Gauges. 
Galigher Machinery Co 
McKiernan-Terry Drill Co. 
Westinghouse Air Rrake Co 





Air Receivers. 
Baldwin Locomotive Works. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 


Gardner Compressor Mfg. Co. 


Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 
MeKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Air Tanks. 
Baldwin Locomotive Works. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 








McKiernan-Terry Drill Co. 
Pangborn Co., Thomas W. 


Porter Co., “ 4 

Westinghouse Air Br 
Aftercoolers, Air. 

Bury Compressor Co. 


Chicago BRneum. Tool Co. 
Galigher Machinery Co. 


Ingersoll-Rand Co. 


oe ae, oe Co. 


Porter Co., 


Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Belting. 
Republic Rubber Co. 
Edw. R. Ladew. 


Belt Dressings. 


Jos. Dixon Crucible Co. 


Blowers. 


Cameron Stm.Pump Wks,A.S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 


ake Co. 


























Easy to operate. 


Repairs Consume Profits 


A Limited Water Supply Decreases the Output. 


Install a 


20th Century Air Pump 


and increase your water supply 50 percent. 


Nothing to wea: 


Write for Catalogue. 


Harris Air Pump Co. 
10TH STREET AND CANAL 
INDIANAPOLIS, IND. 


ft out. 
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National portable air compressors are 
strong, compact, accurately assembled out- 
fits, well adapted for general industrial ser- 


and can be easily moved to the place where 
it is desired to apply the air. 


Type “H-2” Portable Outfit 


Their use eliminates extensive piping with 
consequent pipe line leaks and friction losses, 
thus insuring a maximum delivery of air. 

National portable outfits are made in var- 
ious designs, for both intermittent and con- 
tinuous service. They are built in capacities 
ranging from 11 to 75 cu. ft. of free air per 
minute and can be furnished with either 
direct or alternating current motor. 

Our extensive line is fully described and 
illustrated in Publication S-91. 
day for a copy. 


Milwaukee ° . 


NEW YORK, 111 Broadway. 
CHICAGO. 1344 First Nat’l Bank Bldg. 
PITTSBURG, 9th and Penn Ave. 

ST. LOUIS, 405 Security Bldg. 
LONDON, ENG., 14 Great Smith St. 


They are self-contained units of power 





THE ERIE UNLOADER—NEW STYLE 


For Single, Duplex and Multiple Stage 
Steam, Belt or Electric Driven 


AIR COMPRESSORS 


Maintains practically a constant air pressure, what- 

ever the requirement. Completely unloads and 

loads Compressor without shock or strain. 
Circulars on application to 


JARECK! MFG. CO., - ERIE, PA. 


ALSO COMPRESSOR GOVERNORS 











IVrite to- 


National Brake 
& Electric Co. 


Wis. 











ROCK DRILLS 


DESIGN, CONSTRUCTION 
AND USE 


By 
EUSTACE M. WESTON 


370 Pages, 6x9 inches, 193 cuts, numerous 
tables Price $400 (17s) Net 


The book is by a practical miner of wide 
experience in Australia, South Africa and 
United States. It describes the various 
makes of both piston and hammer drills, 
and discusses their use under various con- 
ditions, giving examples in great variety 
with precise statements of actual results. 


FOR SALE BY 
THE COMPRESSED AIR MAGAZINE CO., 
Il Broadway, NEW YORK CITY 
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THE DRUCKLIEB WHY NOT USE THE 


INJECTOR “SAND BLAST | POWSE* 4% Gan vaive 


APPARATUS 


FOR CLEANING STEEL STRUCTURES, 
CASTINGS, BUILDINGS. 





Blows your work bench, moeeine tool, in fact 
































The For everything, vgn clean. | eration is another 
Ohio Cl g case of ‘‘Press The Button.’ "hae a sample. 
eanin ° : 
seinameiea aa The Wm. Powell Co, Cincinnati, 0. 
Tumbling Small T AN For Air Pressure, Oxy- 
Barrel Castings gen and Hydrogen 
Gasoline Tanks 
For Automobiles and Motor Boats a Specialty 
; : : y 
Write for new Price List 
‘ie tae SEAMLESS STEEL 
; SHELLS AND SHAPES 
J, M. BETTON, 178 Washington Street, New York T | 1, 
WRITE FOR “SANDCRAFT.” A | 
Sales Agents: Manning, Maxwell & Moore, Inc., New your, A 
Boston, Chicago, for Railroad and other Service. The J D. N N 
Smith Foundry Supply Co, Cleveland, Ohio. E. A. Kinsey K 
oe. mg Ohio. mS Fai a o., MF wtelegen— ¢ 1 s = = K 
arron, a & me, Inc., San Francisco i 
Angeles, en vee & Supply. Con volut Po. St Louis, Mo. SPECIALS 10 UKUEK Ss 
e Central Foun aay upply Co "4 7 = 
onéwelt —— va ne | -— tle, Wash vibred ler B. Stevens, Detroit, prnacstagy screed S- RIVETLESS 
ich. Canadian Rand Co., Montreal and‘ 5 - E'NMETZ - 
my ee aa oo. — France. Gonsolidated Pneumatic Tool . 2. nena 
‘0. naon, En umatic 100. 0 Ts ° — 
Agar, Cross & C. fta. Argentine Republic. sa aairaanaaaas BRANCH-NEW YORK 
Blowing Engines. Gardner Compressor Mfg. Co. Fans, Ventilating. 
Cooper Co., C. & G. Mason Regulator Co. Galigher Machinery Co. 
Galigher Machinery Co. Powell Co., Wm. Sullivan Machinery Co. 
Ingersoll-Rand Co. Republic Rubber Co. Foundry Appliances. = 
McKiernan-Terry Drill Co. Compressor Regulators. cans Ge ie a Co. 
Brakes, Air. Chicago Pneum. Tool Co. Ingersoll-Rand Co. ; 
National Brake and Electric Co. Gardner Compressor Mfg. Co. Pangborn Co., Thomas W. 
Westinghouse Air Brake Co. Mason Regulator Co. Foundry Facings. 
gone oe Core Drills, Diamond. Jos. Dixon Crucible Co. 
aligher Machinery Co. Sullivan Machinery Co. Graphite Commutator Brushes. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. Core Drills, Diamondless. Jos. Dixon Crucible Co. 
Sullivan Machinery Co. Galigher Machinery Co. Graphite Crucibles and Retorts. 
Charging Stations. Ingersoll-Rand _ Co. ible C 
McKiernan-Terry Drill Co. Jos. Dixon Crucible Co. 
ana polage 8 Epemmotive Works. Stearns-Roger Mfg. Co. Graphite Greases. 
orter Co., H. K. Sullivan Machinery Co. Galigher Machinery Co. 
Coal Cutters. ; Core Making Machinery. Jos. Dixon Crucible Co. 
Galteter goal _— Co. Pangborn Co., Thomas W. Graphite Paint. 
Engefsol-Rand oy "| Cones Eatin, sas sont Sette 
McKiernan-Terry Drill Co. Cooper Co., C. & G. : : 
Secon Teger Mts. Co. Ye ny —. Hammer Drills. = 
ullivan achinery Co. ullivan achinery Co. Chicago Pneumatic Tool Co. 
Coal and Ore 27 Buckets. Drilling Machines, Pneumatic. gen ae AE or Co. 
Clark Co. =: Chicago Pneumatic Tool Co. MeKiernan-Te S 
"* ; eKiernan-Terry Drill Co. 
a Galigher ides Co. | ee ae inery - Stearns-Roger Mfg. Co. 
ompressors, Air and Gas. McKiernan-Terry Drill Co. Sullivan Machinery Co. 
Bury Compressor Co. Pangborn Co., Thomas W. Hammers, Calking and Chipping. 
Chicago Pneum. Tool Co. Stearns-Roger Mfg. Co. Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. Sullivan Machinery Co. Galigher Machinery Co. 
— es, ce. c Drill Sharpeners eee gy — a 
ardner Compressor 0. < ; am ons Co., Geo. 
Harris Air Pump Co. - Chicago Pneumatic Tool Co. Pangborn Co., Thomas W. 
Ingersoll- Rand Co. as a ge a oa Co. Stearns-Roger Mfg. Co. 
McKiernan-Terry Dr 0. - 1. . H iveting. 
a cer = bese Co. Dust Exhaust and Collector Systems. ee ee Tool Co. 
Powell Co., Wm. — . Pangborn Co., Thomas W. Galigher Machinery Co. 
Stearns-Roger Mfg. Co. Electro-Pneumatic Machinery. on mang ge lle Geo 
Sullivan Machinery Co. Galigher Machinery Co. Pangborn Co., Thomas W. 
Westinghouse Air Brake Co. Ingersoll-Rand Co. Stearns-Roger Mfg. Co ; 
Compressor Fittings, Air and Gas. Stearns-Roger Mfg. Co. Helmets, Sand Blast. 
Chicago Pneum. Tool Co. Engine Room Appliances. J. M. Betton. 
Galigher Machinery Co. Galigher Machinery Co. Pangborn Co., Thomas W. 
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Brown & Seward 


EDWARD C. SEWARD ROBERT B. SEWARD 


E. CLARKSON SEWARD 


PATENTS 


and 


PATENT CAUSES 


OFFICES: 


261 Broadway NEW YORK 








COMPRESSED 
AIR 


Theory and Computations 


An Engineer's Handbook 


By ELMO G. HARRIS, C. E. 


The book is thorough und accurate. Asa 
mathematical book it is made valuable by 
full charts, tables, formulas and problems. 
Brief and concise, it might well be regarded 
as an engineer’s handbook on this important 
subject. 











136 pages, 6x9, illustrated, $1.50 (6s 6d) 
net, postpaid. 





FOR SALE BY 


The Compressed Air Magazine Co. 


11 Broadway, New York City 


























they will satisfy you. 


gardless of cost. 


SEE ADV. PAGE 7 








“IMPERIAL” 


The uniform satisfaction given by ‘‘Imperial’’ Hoists in 


11 Broadway 


MOTOR 
HOISTS 


every class of trade is the strongest assurance that 


It is but the natural result of our studied effort to make 
the ‘‘Imperial’’ the best air hoist on the market, re- 


INGERSOLL-RAND CO. 


New York 


OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 
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COMPRESSED 


AIR 


INFORMATION 


EDITED By 


W. L. SAUNDERS 


A book of more than 1,100 pages, 
made up of the best papers on 
pneumatic subjects published in 
COMPRESSED AIR MAGAZINE 
during a period of years, 
classified under the three divisions 
of Production, Transmission and 
Use; an authoritative cyclopedia of 
useful data and experiences on all 
matters relating to compressed air. 


Price $5.00 


Compressed Air Magazine 
Bowling Green Bldg. 


New York 


and 








Will Hold Their Load at 
Any Point of the Lift 


Curtis & Co. Mfg. Co. 
1590 Kienlen Ave., ST. LOUIS, Mo. 


As operating valve automati- 
cally returns to neutral im- 
mediately on being released. 


CURTIS 
AIR HOISTS 


Will meet every demand for 
hoisting service that is with- 
in their capacity. There’sa 
fundamental difference in 
,  them—their air balanced fea- 
| ture makes them specially 
| suitable for delicate hoisting. 
' Load held at any point—no 
jump or jerk—positive yet 
flexible. More economical 
than steam or electric. 


4 — Write for Circular A 1. — 























Lubricating Gr 


Hoisting Machinery. 


Galigher Machinery Co. 
Lidgerwood Manuf. Co. 
Sullivan Machinery Co. 


Hoists, Air. 
C 


hicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 


Hose Coupling and: Clamps. 


American Metal Hose Co. 
Chicago Pneumatic Tool Co. 
Clark Co., W. 


J. 
Cleveland Pneumatic Tool Co. 


Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Sprague Electric Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 


Hose, Sand Blast. 


Pangborn Co., nas Ww. 


Hose, Steam and A 


American Metal” "Hose Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Goodrich Co., The B. F. 
Ingersoll- Rand Co. 
McKiernan-Terry Drill Co. 
Republic Rubber Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


‘njectors. 


Penberthy Injector Co. 


Locomotives, Compressed Air. 


Baldwin Locomotive Works. 
Galigher Machinery Co. 
Porter Co. K. 


H. 
Lubricating Graphite. 


Jos. Dixon Crucible Co. 
Galigher Machinery Co. 
eases, 

Borne, Scrymser Co. 





Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Lubricating Oils. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Standard Oil Co. 
Vacuum Oil Co. 
Lubricators. 
Powell Co., Wm. 
Magnetic Sepatators. 
Pangborn Co., Thomas W. 
Meters, Air. 
Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G. C. 
Mining Machinery. 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Motors, Air and Gas 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 

National Brake and Electric Co. 
Stearns-Roger Mfg. Co. 


ae Air and Sand. 
Curtis & Co., Mfg. Co. 
a. Mt Betton. 

aun Co., Thomas W. 
Galigher Machinery Co. 
Powell Co., Wm 

Ore Concentrating Machinery. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 

Pile Drivers, Pneumatic. 


Chicago Pneumatic Tool Co. 


Galigher Machinery Co. 
Ingersoll-Rand ‘Co. 
MecKiernan-Terry Drill Co. 


Pipe Joint Compound. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Pumping Systems, Pneumatic. 
Bury Compressor Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
MeKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 
Cameron Stm. Pump Wks, A. S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
MecKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Pneumatic Displacement. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
MeKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Steam. 
Cameron Stm. Pump Wks, A.S 
Galigher Machinery Co. 
Stearns-Roger Mfg: Co. 
Westinghouse Air Brake Co. 
Quarry Machinery. 
Bury Compressor Co. 
Cameron Stm. Pump Wks, A. S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
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SELF-DRAINING 


AUTOMATIC 


25 years’ experience in injector 
construction has made the Pen- 
berthy Automatic the world’s most 
efficient boiler feeder. 


PENBERTHY INJECTOR CO. 








ip Pinsecatay, ry 





RE-STARTING 


INJECTORS 


Over 625,000 of these injectors 
have been made and sold during 
the last quarter century. 


A copy of our new magazine ‘‘Injector 
Talks,’” will be sent free. 


Detroit, Mich., U. S. A. 





iS 
vag if 


sd 




















SECOND EDITION, REVISED AND ENLARGED 


COMPRESSED AIR PLANT 


THE PRODUCTION, TRANSMISSION AND USE OF COMPRESSED AIR, 
WITH SPECIAL REFERENCE TO MINE SERVICE 


By ROBERT PEELE 


Mining Engineer and Professor of Mining in the School of Mines, Columbia University 





As compared with the first edition the size of the second edition is increased 174 pages and the illustra- 
tions increased 97 figures. The price is advanced from $3.00 (12s 6d) net) to $3.50 net (15s net). 


For sale by The Compressed Air Magazine Co., Il Broadway, New York City 








Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Reducing Valves. 

Mason Regulator Co. 

Rock Drills, Air and Steam. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Rock Drills, Electric-Air. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Sand Blast Machinery. 

Curtis & Co., Mfg. Co. 

J. M. Betton. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 


Sand Blast Systems. 
Pangborn Co., Thomas W. 


Sand Handling and Conveying Ma- 


+ chinery. 
Pangborn Co., Thomas W. 


Sand Riddling Machines. 
Chicago Pneumatic Tool Co. 
Pangborn Co., Thomas W. 

Stone Tools, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

. Tools, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan-Terry Drill Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 








Stearns-Roger Mfg. Co. 





Th “QLDHAM” 


CHIPPING F{JAMMER 








combines efficiency, 
durability and simplic- 
ity; consequently is 


‘‘The 
Ultimate 
Tool’’ 


where these salient 
features are recognized 


oa 
Geo. Oldham & 


Son Company, 


FRANKFORD, 
PHILA., Pa. 


Manufacturers of Pneu- 
matic Tools and 
Appliances. 
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THE only publication in the 
world devoted exclusively 
to the boiler-making industry is 











oats MAKER a 


BOILER MAKER| AKER | 


Subscription Price, $1.00 per 
year Domestic, $1.50 Foreign 
Free Sample Copy 




















DRI LLg—Reck- HAMMER-CORE 


The 
ain compressors, |BOILER MAKER 


FOR FULL PARTICULARS WRITE 
17 Battery Place 


McKIERNAN-TERRY DRILL CO. 


115 BROADWAY, NEW YORK CITY NEW YORK CITY 














For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil’?? an *“*Paragon’’ 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM CYLINDER and VALVE 
DRILL OILS OILS 


—— MADE BY — 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 
BOSTON FALL RIVER PHILADELPHIA 
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The ST.JOHN 


INDICATING AND RECORDING 


AIR METER 


Measures “All of the Air” at 
all Pressures and Temperatures. 











SEND FOR BOOKLET 


THE ACCURACY OF THIS 
METER IS GUARANTEED. 


G. C. ST. JOHN 
140 Cedar Street 
New York 






























Qestcott Proportional Meter 


WITH SPONGE DIRT AND MOISTURE COLLECTOR FOR MEASURING AIR 


In Any At Any 
Volume up Pressure up 
to 4,000 to 500 Ibs. 
cubic feet per square 
per minute inch 

















—— MANUFACTURED BY — 


Metric Metal (orks : : Grie, Pa. 
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MANUFACTURED 


CHICAGO PNEUMATIC TOOL COM 


CHICAGO 


“Chicago Giant” 
ROCK DRILLS 


Keller Stone Tools 


Surfacers 


Branches Everywhere 


Plug Drills 
Hammers, Etc. 


A full line of accessories. 


SPECIAL PRICES on CARVING TOOLS 





well and favorably known to need 


special comment. 


BY 


PANY 


NEW YORK 








WESTINGHOUSE 
Air i 7” | 


Compressors 





The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
extraordinary durability and 
low maintenance cost are gov- 
erningconsiderations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Our publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains 
valuable tables of useful in- 
formation for users of com- 
pressed air. Send for it. 


Westinghouse Port- 
able(ompressor (Air 
Cylinder smaller than 
Steam Cylinder.) For 
High-Delivery  Air- 
Pressures. 


The Westinghouse Air Brake Co., 
. PITTSBURG, PA. 


New York Chicavo St. Louis 
Canada: Hamilton, Ontario. 





A Noiseless Air Compressor 


A All Sizes. 
Triumph All Types. 
in EXPENSIVE rath Built to meet 
Pneumatic aw any 
Engineer- Engineering 
ing. Requirements 





Cut below illustrates Bury Compound Air Duplex 
Steam Air Compressor equipped with Bury Patented 
Automatic Pneumatic Force Feed Oiling System. 


Most Simple, Most Perfect, Highest Quality Throughout 





BURY COMPRESSOR CO., ERIE, PA. 


WE SOLICIT YOUR INQUIRIES. 
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